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THE DECISION OF THE DAYTON (OHIO) CITY COUNCIL. 
oe 

Our Western correspondent, .‘* Retort,” in his current letter to the 
JOURNAL, briefly mentions the fact that the City Council of Dayton, 
Ohio, has refused to grant an opposition gas franchise to those who fig 
ured as the nominal organizers of the incorporation known as ‘‘The 
Merchants National Gas and Fuel Company ;” but, believing that the 
action of the Council merits a somewhat more extended notice, we here 
with present a summary of the proceedings of the meeting at which the 
petitioners’ plaint was rejected. 

The inciting cause for the organization of the Merchants’ Company 
| scheme, if the assertions of its projectors are to be deemed worthy of be 
| lieve, was the usual desire to furnish the local residents with good gas at 
a cheaper rate than that charged by the exising Company. 
really to be misuse of space and a waste of ink to mention the 
| causes ” 


It seems 
‘inciting 
of this and similar and in order that 
hereafter we may, when referring to operations of the sort, keep the 
|space and save the ink, we shall expect our readers to remember the 
| stereotyped claims which invariably preface the handing-in of a petition 
to any and all Councils for the privilege to operate an opposition gas 
works. Now (in order to determine whether the Merchants’ Company 
|sponsers had any real foundation for their burning desire ‘‘ to supply 
la cheaper and better gas” than that already supplied in Dayton), we 
| submit that the Daytonites had not much cause for complaint in respect 
| of the service rendered them by the old Dayton Gas Light Company. 

And our impression we think will be shared in by the fraternity, who, 
| through the columns of our issue for April 16 last, were informed that 
'some days prior to the Ist day of that month the Dayton Company’s 

Board of Directors caused the publication of the following announce- 


opposition movements ; 


| ment : ‘‘Resolved, That on and after April 1, 1887, the price of gas be 
reduced to $1.25 per thousand cubic feet, and a discount of 10 cents per 


| thousand cubic feet be allowed on all bills paid at the office of the Com 
pany on or before the 5th of the month.” It goes without saying that a 
net rate of $1.15 per thousand cubic feet means even more than a reason- 
ably cheap gas service for a city situated like Dayton, and we are not 
aware that any well-founded complaint was made against the illuminat- 
|ing power of the gas supplied. In fact, if memory betray us, 
| the lighting power of the Dayton Gas Company's product approximates 
closely to an average of 19 candles, which value will compare favorably 
with that sent out by any other Ohio Company. Further, a well-finished 
19-candle gas will better answer the requirements of the consumers let 
| the latter be located where he may, than any of the so-called 25-candle 
power gases over which so much talk has been wasted. 

Prior to the April reduction the Dayton Company’s gross rate was 
fixed at $1.50 per thousand, but by means ofa liberal system of discounts 
the average net figure paid by the people was probably not in excess of 
$1.35 per thousand. These things all go to prove the falsity of the stock- 
n-trade arguments of the Merchants’ Company projectors, and we are 
pleased to say that the fairness of the policy pursued by the old Company 

\was not entirely forgotten by those most potent in the government of 
the city. When the nature of the application was being considered by 
Council (the petitioners asked for a decidedly broad franchise) it was 
| suggested that, as the applicants claimed to be properly and legally in 


does not 





130 





Sept. 2, 1887. 





corporated and organized, and the stock had been subscribed for, they 
would allow a special committee of the Council the right to examine the 
hooks of the Company. A committee of that nature was appointed, the 
members whereof subsequently reported their inability to find out any 
thing specific about the matters which had been relegated to them for in 
vestigation. When 
the committee put the question to the reputed organizers the latter re 
plied that there were 18 stockholders who held $150,000 of the entire cap 
ital ($200,000) amongst them, and that others stood ready to subscribe for 


The report, in substance, was something like this: 


the balance, ‘‘ when the ordinance was passed ;” but that they (the or- 
ganizers) would neither reveal names nor would they produce any books. | 
Now, if the reputed progenitors of a ‘‘ Merchants’ Company” were en 

gaged in a bona fide effort we fail to understand why they should object 
to making public such simple ‘“‘secrets” as those that were sought after 


by the inquiring committee of the Council. If they were backed by the | 


Dayton merchants, would not the broadcast publication of that fact help 


their cause rather than injure it? Whether harm or help accrued to 


their cause by reason of their unwillingness to act in other than a pecu- 
liarly mystifying manner, we are unable to say, but the certainty remains 
that, shortly after the reception of the committee's report, the Council | 
decided, by a vote of 12 to 4, to reject the petition and refuse the fran- 
chise. In the future, then, the owners and managers of the Dayton Gas 
Light Company will be allowed to reap the fruit of their investment 
and toil. 

In closing our reference to this affair we might add that much stress 
was placed on the fact that the Merchants’ Company (it was organized by 
non-residents) would bring much ‘‘foreign capital” to Dayton, in re 
‘*A franchise of 
the streets of Dayton, owned by foreign capitalists, will prove a perpet- 


sponse to which prattle the Dayton Journal replied : 
ual depletion of our home capital. Instead of being advantageous to the 
people it would be a constant drain upon their resources for the benefit 
Yes ; 


of foreign capital.” foreign capital ever manages to extract do 


mestic compensation. 





PERSONAL MENTION AND CORPORATE LUCK. 
——_— 

The Associated Press despatches of August 18 gave the details of a| 
railroad accident that occurred to passenger train No. 8 of the Pitts- | 
burgh, Fort Wayne and Chicago Railroad at an early hour of that date. | 
Close by a place known as Byand station, which is some 12 miles east | 
of Alliance, Ohio, the rear sleeper of the swiftly moving train was | 
owing, it is said, to the spreading of the rails— 
The sufferers included 
a well-known member of the gas fraternity, Mr. W. H. Denniston, of 


thrown from the track 
and several passengers received severe injuries. 


the East End Gas Company, of Pittsburgh, Pa., who is also Chairman 
Mr. 
Denniston was badly shaken up, and although he escaped fatal injury, 


of the American Gas Improvement Company, of the same city. 


the nature of the bruises received obliged the sufferer to remain perfectly 
quiet for several days. We are more than pleased, however, to an- 
nounce that he is able to move about again, although frequent twinges 
remind him of his narrow escape from a frightful death. The car occu- 
pied by Mr. Denniston contained two other passengers and the usual 
porter. Of these, the latter was instantly killed, and the other inmates 
received injuries of a most severe character. Taking everything into 
consideration the Pittsburgh gas man has much to be thankful for, and 
his brethren can but rejoice with him over his fortunate escape. 
Mentioning this occurrence puts us in mind that misfortune is said 
never to come singly, and perhaps the American Gas Improvement 
Company is at present inclined to side with the originator of that ancient 
proverb. First, we have the serious accident to its Chairman ; second, the 
principal oflice of the Company came within one of being destroyed in the 
disastrous fire that occurred on 5th street, Pittsburgh, about a fortnight 
and finally, its Secretary, Mr. J. M. Critchlow, while returning 
home from a business trip to St. Louis, met with rough treatment at the | 


ago, 





hands of some sleeping car thief. While sound asleep in a Pullman car 
berth the ‘*knights of the road” managed to deprive him of a valuable | 
watch and chain, a considerable sum in cash, and $7,500 in drafts and 
The latter, however, did not avail them much, since the 


, . 
checks 


** paper 
vas not negotiable.” The Company, nevertheless keeps on in the even 
tenor of its way, for we note that at its recent annual meeting (held last 
the former board of officers was re-elected, and a semi-annual 
Thus it would seem, after all, that 
the cumulus which overshadowed the Company and its officers was lined 


Saturday) 


dividend of 6 per cent. was declared. 


with silver. 


|nary coal gas. 


Mr. Geo. A. Mclihenny, President of the Washington (D. C.) Gas 
Light Company, has suffered severely this summer from an attack of | 
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| incandescent gas lighting. 


| gas is cheaper than coal for fuel 


malarial fever. We are rejoiced to say that his condition improves 
daily, and are constrained to add that if ever there was a hero Mr 
Mclihenny is one. 


The fraternity will be pleased to hear that Mr. W. W. Goodwin 1s 
rapidly recovering from the severe illness that caused his friends so much 


uneasiness. May many years of activity be his portion. 





Notes from the West. 
seth 
By RETORT 


Fla 


27, 1887. 


AUGUST 
The Canton (Ohio) Gas Light and Coke Company has increased its 
capital stock from $55,000 to $150,000. 


The Owensboro (Ky.) Gas Company has sold its plant and franchise 
to the Southern Illuminating Company, of Louisville, Ky., and the new 
proprietors will introduce a water gas plant. The price obtained for the 


stock was 75, realizing $16,500. 


At the annual meeting of the stockholders of the Toledo (Ohio) Elec 


itric Light Company, held in January last, the long standing differences 


of opinion that existed between rival factions of the concern developed 
into an open quarrel, which resulted in the election of two boards of di 
rectors and a double list of officers. The affair, quite naturally, resulted 
disastrously for the Company, and the property was finally advertised 
for sale by the Sheriff. 


mediate action on the part of the local stockholders, who have applied 


The approach of the date of sale necessitated im 


for a receiver. 


A few days ago it was announced through the press that James M. 
Clark et al, of Cincinnati, Ohio, had sued the Findlay (O.) Gas Light 
Company for $100,000 damages because of the failure of the latter to 
fulfill a bargain made for the sale of the famous Karg and other gas 
The announcement seems to have 
been premature, as investigation discloses the fact that Clark failed to 
make the necessary deposit ($45) to secure the costs, as required by the 
County Clerk. 


wells belonging to the Company. 


Hence the case seems to be ‘ hung up.” 

The City Council of Topeka, Nansas, has refused to renew its contract 
with Bro. Chollar, and has contracted with the Brush Electric Light 
Company to light its streets with the tower system. The Brush folks will 
erect eight towers, each 150 feet high, at such points in the city as the 
Council may designate, and for the sum of $9,000 per year keep burning 
on each tower four electric lights of 2,000-candle power each all night, 
on each night of the year, for a period of three years. 

The city is to grant the Company the use of the tower on Kansas ave- 


nue. All other towers are to be erected at the Company's expense. 








The gas warin Uncle Joe Light's district is over, and appearances in 
dicate that the Dayton (O.) Gas Light Company is on top. The oppo 
sition came before the City Council under the name of ‘‘The Merchants’ 
National Gas Company,” and asked for the right to enter the streets, 
alleys, ete., in consideration of cheap gas. The ordinance was referred 
with cer 
tain conditions, however, compelling the new company to cover with its 


to a special committee who reported in favor of the ordinance- 


mains the same territory as that operated in by the old Company, and 
That ordimance, 
if passed, would compel the new Company to become a genuine compet 
itor, with a maximum charge for gas of $1.15 per thousand. It is not 
surprising, therefore, to hear that the ordinance was defeated at the next 
meeting of the Council. 


prohibiting any transfer of franchise or consolidation. 


A new departure seems to have been taken at Bellevue, Ky., where 
they have established a water gas plant, and propose to manufacture a 
fuel gas and use the same for illuminating purposes, on the principle of 
The Company was given a 25-year franchise, 
and receives $25 per year for its street lights. 

The works have a daily capacity of 150,000 cubie feet. For illumina 
which forms the 
and it can only be employed with 


tion light is to be obtained by using a magnesia comb 
principal feature of a Swedish patent 
gas made by this particular process. The price for gas will be 50 cents 
per thousand cubic feet. The Company claims that at that figure the 


; and that a thousand feet of it is equal 


}in candle power (used in the patent burner) to a thousand feet of ordi 


Perhaps Bro, Salter, who lives only a couple of miles 
away, or Bro. Fullagar, who is just across the river, could be persuaded 
to visit the Bellevue works, and write the matter up for the JOURNAL. 


Se eos Se oe 
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[Reprinted from the London Journal.) 
Papers Read at the Recent Meeting of the British Gas Institute. 
a 
Mr. W. H. Y. Webber, of London, read the following paper on 


THE GUIDE FRAMING OF GASHOLDERS. 


The subject of the stability of gasholders, and the determination of the 
forces that tend to disturb this necessary quality in such structures, has 
occupied the attention of the foremost gas engineers of the age in this 
and other countries ; and it may therefore appear presumptuous in the 
writer to ask the members of the Gas Institute to follow him in a critical 
review of the principles concerned in this important problem, which has 
for its avowed object the suggestion and maintenance of a fresh hypoth 
esis calculated to seriously modify the elements of future gasholder de- 
sign. In order to avoid this reproach, therefore, it may be well to 


premise that in what follows there is no intention to dogmatize, but only 


to put forward certain observations which appear to the writer to arise | 


from reflection upon observed facts, and which may or may not bear 
practical fru‘t in abler hands on a future day. 

The object of this paper is, in brief, to investigate the principle upon 
which the guide framing of gasholders has hitherto been constructed, in 
order to determine what office is filled by this part of gasholder strue- 
tures, and how it fulfills its purpose. With this idea the writer pro 
poses to review the existing theory and practice upon the general 
subject, and upon this review to base the suggestion for a new depart- 
ure, 

It may facilitate, at the commencement, the understanding by the 
meeting of the writer's intention if it is stated at once that the purpose of 
this paper is to show that the ordinary guide framing of gasholders may 
be safely dispensed with, and its place supplied by a system of guiding 
from the base, which may be shortly described as a development by 


duplication of the bottom curb and rollers. It is evident that if the lofty 


framework now generally considered necessary for guiding holders up | 


and down their vertical course could be done without, a verv consider- 
able economy will result. The standing guide framing is not only 
costly and troublesome to erect ; it also takes a long time to put together 
If the 
teaching of this paper is accepted there will be no trouble on this score, 
and the sole provision for guiding and maintaining the stability of a 
holder will be the rollers on the outer lift working against guides in the 
tank, and only carried by short piers or brackets to the height of 5 or 6 
feet above the water line. 
ination commend themselves to the better judgment of members of the 
Institute, it is hoped that the general review of the actualities of gas- 
holder construction, and the observations thereupon which may be made 
upon this occasion, will, after all, prove to have not unworthily oecu- 
pied the meeting. 

The difficulty of this question of gasholder stability has been acknow]- 
edged by the highest authorities. M. Arson, the learned Chief Engineer 
of the Paris Gas Company (whose memoir upon gasholder construction, 
prepared for the French Society of Civil Engineers, and translated by 
Dr. W. Pole, F.R.S., will be found in the second volume of ‘‘ King’s 
Treatise on Coal Gas”), admits in this classical work, under the section 
Guides,” that the stability of the bell of a gasholder constitutes a prob 
lem as difficult to realize as it is important to solve. 


and adjust, and ever after requires annual outlay for painting. 


If the writer's suggestions do not upon exam- 


Baker, M. Inst. C.E.—an engineer in whom facility in mathematies and | 


practical experience are remarkably combined—declares, in his report 
upon Mr. George Livesey’s first three-lift holder, that ‘‘the gasholder 
under consideration is one of that class of structures in which it is im- 
Thus 


it is that when an engineer, having to design a gasholder with its fram- 


possible to foresee the exact intensity and nature of the stresses.” 
ing, wishes to go to work in a rational manner-—that is to say, to attain 
his objeets with the least possible outlay for material and labor—he finds 
himself confronted at the outset with an exasperating uncertainty re 
specting the value and effect of the stresses for which he has to provide. 

The writer's attention has been occupied with this subject for many 
years—first as a matter of professional duty, and latterly, perhaps, be- 
cause of the fascination which the unknown rarely fails to exert upon 
those who have once come face to face with it. He has seen holders 
wrecked that should have been standing to this hour, and he knows of 
holders still standing and doing good service that ought, according to 
The latter are like the 
proverbial cab horse, that cannot fall down and die because he is bitted 


rule, to have been blown down fifty times over. 
and harnessed up so tight. So with these everlasting holders; they 
Stand simply because they cannot help it—or, 
unscientific explanation of the facts, they stand perhaps by virtue of 
some overlooked factor of stability, or because they have never been sub- 


as this may seem a very 





And Mr. Benjamin | 


jected to such destructive stresses as are supposed to be inevitable for 
such structures. 

Investigation into this question can only take one course—first, to as 
certain the nature and amount of the forces which a gasholder must 
withstand ; secondly, to determine how these stresses may best be met. 
In the tirst place, therefore, we have to realize the conditions of a gas 
holder—a cylindrical iron vessel with a cover, required to float in water 


with its lower open edge downward. Hence the vessel is in unstable 


equilibrium. M. Arson says truly, ‘the center of gravity of the bell is 
much above its center of figure and it tends to topple over as 
soon as the two centers cease to be maintained in the same vertical line.” 
Neither M. Arson, however, nor any other writer upon this subject, has 
thought it necessary to compute the natural overturning moment of a 
gasholder, for the sufficient reason that the conditions of its usefulness 
require that this force should be kept n7/—that is to say, that every gas 
holder, to be a holder at all, must be so guided at all possible altitudes 
that the center of gravity and the axis, or center of figure, shall be 
always in a vertical line. If this condition is seriously disturbed, swift 
destruction of holder and framing together must ensue. So long as the 
balance is maintained, however, the tendency to topple over remains a 
tendency rather than an active force. It is nothing until the rising of 
the holder brings the center of gravity above the water line, after which 
it progressively increases, attaining its maximum when the holder is 


full. 


ment of a holder due to its form and condition, we must not 


Although we may not require to compute the overturning mo 
ignore it, 
as Mr. Arson and those who have followed him have done. 

Besides this inherent tendency to capsize, a holder may be blown over 
by the wind. How much pressure wind may be reasonably expected to 
exert against a gasholder is not by any means a settled and agreed quan 
tity. 
structure in this country may have to withstand a wind pressure of 56 


According to some engineers and meteorologists, any exposed 
|}pounds per square foot, and even more. This figure is the Board of 
Trade Committee’s maximum. . Mr. B. Baker, however, whose experi 
ments and observations upon wind pressure at the Forth Bridge works 


and elsewhere have thrown much light upon this obscure question, is 


| doubtful whether an actual wind storm averaging 20 lbs. per square foot 
lover any considerable area has ever occurred in this country. Mr, 
Baker has declared his disbelief that the Old Kent Road three-lift holder 
will ever be exposed to one-third of the assumed wind pressure of 40 Ibs. 
| per square foot. It is true that the anemometer at the Greenwich Ob 
servatory has stopped registering at an indicated pressure of 51 Ibs. per 
| square foot; and a King’s gauge at the Old Kent Road works has been 
observed by Mr. Livesey to register a pressure of 26 Ibs. per square foot. 
| Where these extreme velocities are credited, however, they are always 
Baker, 


moreover, has demonstrated the fallacy of instrumental indications of 


| admitted to be momentary in duration and limited in area. Mr. 


| wind pressure by producing an index effect of 65 lbs. with an actual 
| sudden gust of 20 lbs. per square foot. Mr. C. Shaler Smith, an Amer 
cs engineer, who has made a special study of the effects of tornadoes 
| (inspecting examples of damage from wind—such as vehicles overturned, 
| walls thrown down, ete.—and computing the force necessary in every 
}ease to produce the observed effect), states that a maximum of 30 lbs. 


| per square foot is the utmost that need be allowed for. In view of these 
| considerations, it will therefore be fair to assume that a pressure of 20 
‘lbs. to the square foot is the greatest actual force that wind is likely to 
| exert over the whole exposed surface of a gasholder erected anywhere in 
\the United Kingdom. 

Then we have to determine how much of the foree of wind stated with 
| reference to impact upon a vertical plane can take effect upon a cylindri 
eal gasholder with shallow domed top. Mr. Baker takes 41 per cent. ; 
Mr. Arson admits 46 per cent.; the highest estimate is 57 per cent. 
Taking the resistance of the top into consideration, it will probably be a 
near approximation to take 50 per cent. of the area of vertical cross 
section of a gasholder as representing the actual equivalent plane ex 
posed to the wind. This is the same thing as multiplying the diameter 
and height and this product by 10 for the maximum wind pressure on a 
holder. 

Now comes the question—How is this pressure exerted? M. Arson 
and all his followers have taken this total stress as being divided, first 
among as many guide columns as the rollers on the holder bear against 
at one time, and then among the points of contact with these guides, as 
counted in the tiers of rollers. Thus, supposing any two columns or 
vertical lines of guidage to uphold a telescopic holder 100 ft. by 50 ft., 
we should say, according to these principles of calculating, that the total 
wind stress on such a holder is 100 x 50 x 10=50,000 Ibs., which is taken 
by two vertical guides, each of which therefore sustains a thrust of 
25,000 lbs., divided equally among the top, middle, and bottom rollers; 


} 
' 
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the thrust at every point being therefore 8,333.33 lbs. 
should have to do would be to make our uprights strong enough to sus- 
tain this pressure applied with leverages (in the two upper tiers of 
rollers) of 50 ft. and 25 ft. respectively above the point of attachment of 


the columns and standards at the base, and the problem is solved. _ It is | 


very simple, but, in the writer’s opinion, altogether wrong. 

There is no justification whatever for the assumption that wind pres- 
sure tends to push a gasholder bodily along a horizontal plane 
is the hypothesis underlying this system of computing the strength 
necessary to uphold a holder. 
duction. 


which 


Test this hypothesis by the method of re- 
If the wind pressure can be equally divided among any num- 
ber of horizontal tiers of guide rollers, we need only make them strong 
enough and we can diminish their number to two (fig. 1), or even to one. 
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Fig. 1. 


Thus, in the example cited, the 25,000 lbs. on a vertical guide, instead of 
being divided among three tiersof rollers, might be made 12,500 lbs. upon 
each of two rollers, or the whole 25,000 lbs. might be concentrated upon 
one roller—it is only as much weight as comes upon a locomotive engine 
wheel every day ; and we could easily provide a sufficiently strong hori- 
zontal abutment to resist it. You do not want me to show by argument, 
however, that this process would not answer, because we have here not 
a stable bulk pushing against a horizontal abutment, but an unstable 
body which when pushed against will capsize before it will slide. That 
is to say, the wind pressure on a gasholder is an overturning force. The 
great unstable bell must be stayed in two horizontal planes. It tends to 
turn over in the direction of the wind, in order that its elevated center 
of gravity may assume a lower position of stable repose (fig. 2); and so 


7 
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Fig. 2. 


far from the bottom rollers taking the same strain and in the same direc- 
tion as the top rollers, it is the counter leverage of the bottom rollers 
upon the opposite side of the tank—i.e., the side from which the wind is 
blowing—that maintains the stability of the holder (fig. 3). 
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Fig. 3. 








This is the explanation of the well-known fact—well known at least to 
practical gasholder builders—that the steadiness of a holder depends far 
more upon the tightness of the bottom rollers than upon any other con- 
It is the practice of good gasholder erectors to make the bottom 
rollers fit the tank guides as tightly as they can be dropped into place. 
When this is done the proper adjustment of the upper rollers will enable 


dition. 


Then all we! 








a holder to work without a tremor, however gusty the weather. Where 
| the bottom rollers are loose, the absence of the necessary leverage per 
mits the holder to roll about alarmingly, and no amount of nicety of 


When the bottom 


rollers bear tightly all round, the overturning leverage of the topheavy 


adjustment of the top rollers will cure the mischief 


| 
holder is constantly opposed by the leverage between the leeward to) 
| roller and the windward bottom roller; and as the distance from the 


| latter to the center of gravity is very much greater than the distance 


|from the same center to the top roller, its controlling effect is corre 
spondingly greatei 

This demonstration of the part played by leverage, as distinguished 
from horizontal equable thrust, in the conditions of a holder's stabilit, 
concludes the part of this paper which deals with established principles 
We have now to inquire whether full acceptance of the hypothesis which 
has been thus briefly and imperfectly—but it is hoped intelligibly 
sketched out entails any change in the ordinary method of gasholde: 
guiding. The position of the writer is that it does involve an alteration 
of practice in correspondence with the altered conception of principle ; 
and, further, that this change is in the direction of economy of materia] 
and shortening of time required for gasholder construction. 

If the stability of a gasholder depends upon leverage as between the 
opposite top and bottom rollers, so that the tendency of the holder under 
outside pressure on one side to turn over without changing the horizon 
tal position of its center of gravity is only balanced by this leverage, we 
have next to determine whether an equivalent leverage cannot be ob 
tained in a better way than by calling in the intervention of a lofty 
framework—whether, in effect, the point of effort of the leverage XL, 
which is required to oppose YB in fig. 3, must necessarily be at the full 
height of the holder above the ground. From this point we must aban 
don all hope of obtaining light from experience gathered in gasholder 
construction, and must rely wholly upon inductive reasoning, based 
upon the example of other structures. We know that if a pole, for ex 
ample, is required to be set upright on the ground (figs. 4 and 5), we can 
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put it into a socket deep enough to supply the leverage necessary to its 
stability ; or we can guy it from the top. To put it into a socket, how 
ever, implies a sufficient substance and strength in the pole to withstand 
the effect of the leverage of the free end, which tends under side stress to 
snap it off at the top of the socket. If we are doubtful as to the material 
of the pole being strong enough to endure this treatment, it must be 
guyed. Consider, now, a gasholder under the analagous position of 
being stepped into a socket, instead of guyed as the practice now is- 
have we any warrant for supposing that such a system of staying from 
the base instead of from the top would be safe? The answer to this 


query depends upon the sufficiency of the strength of the holder at the 





horizontal line of the supposed socket to withstand the overturning mo 
ment, which at this point becomes a force tending to tear apart the 
windward side and to crush the sheets on the leeward side of the holder 








(fig. 6). 
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Returning to the already cited example of a telescopic holder 100 ft. 
diameter and 50 ft. high, which is supposed to be subjected to a maximum 
wind pressure of 20 lbs. to the square foot—amounting to a total pressure 
of 50,000 Ibs. Let us now regard this as a pressure tending to break off 
the holder, held fast at the base in a kind of socket (L, B, fig. 6), just 
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like a stumpy pole similarly fixed. Let it be assumed also that the! This is the breaking strain. Taking a factor 

socket is 6 feet deep. Practically, the socket would consist of a circle of ; ‘ 18,842,660 
; - : : i .., | have a working strain of - 

short piers carrying a continuation of the tank guides; and the requisite 

two points of bearing for the holder would be supplied by the ordinary 

bottom rollers secured to the bottom curb and a second tier 6 feet above 


of safety of one-fifth, we 
= 3,768,530 lbs.. which might be ap 


plied at the center of gravity of the holder under consideration. As a 
matter of fact, however, we have already seen that the holder cannot 
reasonably be expected to be exposed to more than 50,000 Ibs. wind 
| pressure ; so that it may be regarded, upon this showing, as perfectly 
principle. We have here, then, a wind pressure of 50,000 lbs. to reckon | safe under the contemplated conditions—that is, without lofty guide 
with; and with reference to chimneys similarly strained, Rankine framing, and merely stepped as it were into a socket 6 feet deep. The 
‘‘ Applied Mechanies,” 3d ed., p. 240| lays it down that the whole re- 
sultant of the pressure may, without appreciable error, be assumed to 
act in a horizontal line through the center of gravity of the vertical dia- 
metral section. In most holders the center of gravity is about one-fourth 


them (fig. 6). There is no particular reason for the selection of 6 feet as 
the depth of the socket ; this is merely a chosen depth for explaining the 


| excess of strength may indicate some inapplicability of the formula; but 
it is the only one even remotely suggested for the solution of the ques 
tion, and it is inserted here, without warranty, for what it is worth. 
Now comes the question of the rigidity of the socket itself, which does 
of the height from the top curve (see Y in the diagrams). Hence, with | not present any difficulty. 
the holder full, we should have to provide for the leverage of a force of | 
50,000 Ibs. applied at a height of 12.5 feet from the top, and acting at a| 


Taking the extreme view that the holder is a 

lever of the third order, with a weight of 50,000 Ibs. at W, supported by 

a power at L against an immovable fulcrum at B, the power L is found 

horizontal line of resistance 6 feet from the bottom. We have here, | by the formula L x 72 in. = 50,000 x 450; whence the resistance at L 

therefore, in this holder a vertical beam, of hollow cylindrical section, | must be 312,500 Ibs. 

fixed at one end, and loaded at the other. The formula for computing! With the combination of tangential and radial rollers supposed to be 

the strength of a beam of this description is employed in this case, two-thirds of the twelve dwarf piers which take 
Iw — SI the upper tier of guide rollers come into play at the same time. Hence 

a’ 312,500 
in which J is the length of the beam, in inches, between the center of we Dave 


= 39,062.50 Ibs. as the stress that may come upon any 
pressure and the socket ; W is the weight or pressure, in pounds, which | one of these points of resistance. These piers may be built of concrete 
will just break it; S is the coefficient of resistance to cross breaking, or or of bricks in cement, or may be made of iron, as preferred. The 
modulus of rupture ; Lis the moment of inertia of the section of the' holder being one foot in the tank, the pressure will be at a height of 5 
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beam about its neutral axis ; and «x is the distance, in inches, of the neu- | feet above the bases of the piers. The tank guides, rectangular wrought 


tral axis from the extreme fiber of the cross section. iron boxes filled with concrete, 6 in. deep by 6 in. wide, are carried up 
In this case | 378 the inner faces of these piers, and are the first to take the strain, of which 
S = 42,000 they can be trusted with 4,190 lbs. This leaves 39,062.50 — 4,190 = 
I 2(r*—r,'*) 34,872.50 lbs. to be taken by the piers. Cement or brick piers 6 ft. deep 

— at the base and 2 ft. 3 in. wide would be ample for this purpose. 


rand r, being the radii of the outside and inside of the cross section m One more observation, and the writer’s task is done. It may be asked 
inches. | if the holder is strong enough to transmit all these strains to the point of 
The formula is very simple, but involves a good deal of work. The | support without taking some of the pressure off by means of external 
more correct way of applying it in the present case would be to use it framing. To this it may be replied that if the holder is strong enough to 
for the determination of the thickness of the side plates and stiffeners of | withstand the strain at the top of the socket, where it is most severe— 
the holder. It will be simpler, however, to assume the value of r— ri, |and this has been shown to be the case—it must necessarily be able to 
or the thickness of the side sheeting, from considerations of common |carry them at other points where they are less. So long as the holder 
practice, and with this to work out the strength. Thus, in a 100-feet | preserves its true figure it will transmit exterior strains to the ground as 
holder, the side sheeting will be (say) No. 148. W. G., or 0.080 inch | perfectly as would a surrounding framework, and it must always pre- 
thick ; and the substance of the usual vertical stays, if equally spread serve its figure while the pressure of gas from within is in excess of that 
over the sides, would increase their thickness by anuther ;, inch. Thus | of the wind outside, even without the help of the vertical stays and the 
we get an average gross thickness of about 0.15 inch; and the inner|curbs. A wind pressure of 20 pounds per square foot is only equal to a 
radius of the holder is, therefore, 599.85 inches, while its outer radius is | gas pressure of 38-10ths ; so that most holders have an ample margin of 
600 inches. The determination of the length of the beam, /, is arrived at | internal force. : 
by taking the distance from the center of gravity, XY, which is 12 ft. 6 in. | The writer is not desirous of claiming any originality for the proposal 
from the top curb of the holder to the top of the socket, which is 6 ft. | to dispense with lofty framing for gasholders. Recent correspondence 
higher than the bottom curb. It is, therefore, 31 ft. 6 in., or 378 inches, |in the Journal of Gas Lighting has shown that practical trials, and 





We can now write the formula as follows : | successful ones, too, were made in this direction by Mr. Joshua Horton, 
3°98 W 00 x 3.1416 (6004 — 599.85*) _ gasholder builder, of Smethwick, who took out a patent for his method 
378 = 400 x 600 in of construction in 1851. This design dispensed with the top rollers, but 


W = 18,842,660. placed short standards on the top of the grip of the outer lift, with fixed 





134 


American Gas Light FZournal. 





Sept 2, 1887. 








rollers bearing against the sides of the top lift to insure the cupping of 
the holder. This is, indeed, the critical period of the working of the 
holder ; and in the accompanying Ulustration a modification of the same 
device has been adopted for additional security. In a paper read before 
the North of England Gas Managers’ Association, in 1882, Mr. V. Wyatt 
also sketched a telescopic holder without lofty guideframing. Mr. Wyatt's 
holder, however, although its stability would depend upon the principles 
herein set forth, differs from the writer’s ideal in several particulars. 
Mr. George Livesey also said, at the meeting of the Institute in 1882, that 
‘with the combined system of rollers it may be found that gasholdéts 
will work well and safely with a guide framing considerably short of the 
height to which the holder rises.” A desirable sense of actuality is im- 
parted to the present discussion of this subject by the factthat Mr. Livesey 
is about to add a third lift to a holder at Rotherhithe without correspond 
ingly raising the guide framing. 

While refraining from claiming originality, however, for the idea of 
seriously modifying the guiding arrangements of gasholders so as to dis 
pense with lofty framing, the writer believes that this is the first attempt 
to place the subject upon a rational basis which renders the problem sus- 
ceptible of theoretical and practical investigation and proof by any en 
gineer who may be sufficiently interested in the matter. 


Discussion. 


The President said, to prevent any misunderstanding he ought to state 
that the drawing did not represent any holder now being constructed. 

Mr. Corbet Woodall (London) said, although they might not be dis 
posed to adopt Mr. Webber's theories with reference to gasholder con 
struction, they would all thank him for having given an admirable pa 
per, and a healthy shock to anything that might be called stereoty ped 
ideas on gasholder guiding and construction generally. It was quite 
possible to aequiesce with very much of Mr. Webber's reasoning, while 
Ifa 


floating gasholder could be properly compared to astumpy pole fixed in 


ditfering altogether from the conclusions at which he arrived. 


the ground, or to achimney set upon its base on the solid, then he should 
be much more disposed to agree with Mr. Webber; but he thought it 
The 


primary object of the guide framing of a gasholder was clearly to allow 


would be found that these comparisons failed in several respects. 


of the holder rising and falling freely, and at the same time to prevent 
it taking such a cant as would be likely either to cause it to wreck itself 
by tumbling over, or to do so to such an extent as to jamb between the 
guides, or to unseal the cup. Two things, therefore, had to be provided 
for 
most effect of the wind pressure, or the unequal leewarding through 


one that the framing should have strength enough to resist the ut- 
snow; and, secondly, to keep the holder upright and counteract any 
tendency to tilt. As to the wind pressure, he was satisfied they would 
be perfectly safe in accepting Mr. Webber's estimate of 20 pounds per 
square foot as the maximum pressure on the side of the holder, and in 
taking half the vertical cross section of the holder as the area exposed to 
that pressure, in which case 50,000 pounds, or 224 tons, would be the to 
tal amount of pressure ever brought on the holder. So far he agreed ; 
but he differed entirely as to the effect of the pressure and its distribution. 
The center of pressure would in the case of a holder be at the center of its 
height, which was ‘‘ the center of gravity of its diametral section,” and 
not at the center of gravity of the weight of the holder. This being so, 
then in a holder guided according to present custom, the pressure would 
be evenly divided between the top and bottom rollers on the leeward 
The 


pressure on each tier would be the same as if the entire wind pressure 


side; each taking (in the case suggested in the paper) 11} tons. 
were concentrated in the center, and applied by simple leverage to the 
two rows of guide rollers. He could see no reason why because the cen 
ter of gravity of a holder was high, the center of pressure of the wind 
acting uniformly over the whole area should be high also. Turning to 


the question of weight, the conditions were different. It must be ad- 
mitted that 


gravity very high and far above the center of buoyancy, could have no 


a floating vessel, such as a gasholder, having its center of 


stability of its own, such as a chimney, and as it would itself have if 
If it rolled, it had no 
righting power as a ship possessed, because, unlike the case of a ship, 


lifted off the water and set upon the ground. 


there was no movement of the center of buoyancy to balance the alter 
ation of gravity. Taking Mr. Webber's statement that the center of grav- 
ity was at a quarter of the height from the top, or 12} feet down, then 
while the holder was floating at a less height than this would it 
124 feet it would turn 
if not kept firmly in 
allowed to 


only 
any stability; when it rose higher than 
the 
framing. If 


have 


over before first mild breeze, 
the the holder 


side, then (and to the extent of the cant) the weight of the holder would 


place by 


vuide was cant to one 


aid the overturning tendency ; and in this case, differing entirely from 





the wind effect, the pressure on the rollers would be distributed, as M) 
Webber stated, between the leeward at top and windward at botton 
Assuming the weight of the holder to be 100 tons, then there would |, 
an overturning tendency or moment of 100 tons multiplied by the dis 
He maintaine 
that beyond doubt the effect of a strong wind upon a holder in such , 


tance through which the center of gravity was moved. 


condition, if guided in the ordinary manner, would be to push it uprig\) 
against the leeward guides. Suppose it was lying over against the to 
roller, and the wind were blowing with the maximum force of 20 |} 
per square foot, then the pressure would act upon the top roller as 4 
fulerum, with a moment of 224 tons multiplied by 25 feet, the leveray 
from the center of pressure, and would exert a force of 562 foot-tons i 
the direction named—viz., to set the holder upright. If, however, tl; 
rollers were arranged as Mr. Webber proposed, then the stresses due 1 
wind were clearly added to those due to weight, instead of tending 4 
them. Much importance did not attach to the matter oj 
weight in an ordinary holder, because it should never come into play 
With Mr. Webber’s plan it was very important, because the hold 


neutralize 


would be much more likely to tilt. It was hardly necessary to point ou 
the advantage of having the points of support at a considerable distanc 


Allowing 


that there was some horizontal play between the rollers and the guides 


apart vertically, in order to counteract this tendency to tilt. 


then the vertical tilt would be greater than this horizontal play in tly 
proportion of the diameter to the vertical distance between the rollers 


=e , 5 att ah . . . 100 
Taking Mr. Webber's 6 feet for 100 feet diameter, it would be —, 

) 
Consequently, 4 inch of play would mean a tilt of 8 inches. But th 


proposal assumed a degree of accuracy in fitting the guides and roller 
of a holder, and a degree of strength in the sides, which was _ practical] 
impossible of attamment. Gasholders must, it seemed to him, becony 
ditferent, more costly, and elaborate structures altogether; if the scheny 
were to be adopted with a chance of success. The proposal to use th: 
strength of the holder itself, instead of relying on an external framing 
was one with which in itself the meeting would be in sympathy ; but 
upon consideration, he greatly questioned the wisdom of conveying 
the heavy strains to which the holder was subjected through itself to th: 
base, having regard to its primary object, which was to contain gas, and 
not to lose it through leaks. The tendency to tear the sheets across on 
the windward side, which was the only method of failure dealt with by 
Mr. Webber, was, in his (Mr. Woodall’s) opinion, not so formidable « 
risk as would be the risk of local failures from indentation about the 
roller carriages under strain. He thought, for the 
given, that while the risk from adopting the author’s proposal would le 


reasons he had 
inconsiderable, the promised economy was very doubtful. The cost of 4 
holder so built would be very heavy, probably as great as one provided 
with external framing. In order to make the bottom rings of rollers s 
rigid as to keep their form and resist the tendency to crush in, to how 
ever slight an extent (for almost absolute rigidity was essential even ti 
the existence of such a holder), so much metal must be used in internal 
curbs and otherwise as would go far to dissipate the outside saving 
Extra vertical guides would have to be provided, and in workmanship 
Altogether, it 
seemed to him that, interesting and valuable as'’was the suggestion made 


as well as material the expenditure must be greater. 


by the writer of tne paper, the probability of his plan as now set fortl 
being adopted was not a bright one. 

Mr. C. Hunt (Birmingham) said that, unlike Mr. Woodall, he saw 1 
reason to differ from the author in regarding the gasholder as a post 0 
pole fixed in a socket, nor in accepting his proposition respecting the 
effect of the overturning force on the center of gravity. Of course, the) 
knew wind pressure was exerted, presumably, equally over the area ; but 
the effect must follow its capacity of resistance proportioned to its weigl 
and depth. While agreeing with Mr. Webber so far, he could not ad 
mit the formula which he had put forward as applicable to this case ; ant 
although he had not been able to follow out the logarithms which « 
companied the diagram, he had been favored with a copy of the paper, 
and had taken the precaution to work out the calculation. His figures 
had been carefully checked, with the result that he made the measur 
of resistance of such a holder as 18,000,000 80dd pounds, instead of 
1,800,000 odd, according to Mr. Webber. 
fore, no doubt agree that one of the two must be wrong. ~ [As intimated 
But even apart frou 
that, the resistance of the holder by that formula was shown to be so ex 


The meeting would, there 


in the paper, this correction has now been made. | 
cessive that he did not think it could possibly touch the case at al 
It was 1 
doubt adapted to moderate-sized girders standing on end ; but he doubted 
All the same, while 
|not prepared to admit the feasibility of Mr. Webber's plan, he would 


There must be a limit to the application of such formule. 


extremely its application to gasholder construction. 
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rather reserve his judgment upon it until he had seen that portion of it 
which was advocated by Mr. Livesey carried out. He was not prepared 
to deny the practicability or utility of the plan under discussion ; but at 
the same time it was one the merits of which could not be decided by 
theoretical reasoning. 

Mr. G. Livesey (London) said he certainly was not going into these 
figures on such an oceasion. He might say they were about to try 
trebling a double-lift gasholder without continuing the framing up tothe 
third lift; and after a very full consideration of the subject (his friend, 
Mr. Morton, had given a good deal of thought to it), they came to the 
conclusion that there was no objection whatever, and no ditliculty and 
the 
for the two lower lifts. The upper lift would have 
its jib and radial roller to guide it until the second lift was cupped, then 


no danger in so doing, by adopting the combined system of rollers 
tangential and radial 


it would go clear of the framing, and the jibs stand free, feeling, as it 
He thought 
the large holder at East Greenwich might be done in the same way; par- 
ticularly when they found it was necessary to adopt the system of four 
lifts for that holder. Originally it was to have three lifts, each 60 feet 
deep; but the nature of the ground compelled them to alter that, and to 
adopt four 45-feet lifts. 
saving if they could dispense with the guide framing for the upper lift. 


were, in the air for the guides which they could not find. 


A very eminent engineer, perhaps the most eminent in the profession 
with regard to stresses and wind pressure, was consulted ; and he said 
there would be such a variation in the stresses and strains brought on 


He then felt that there would be considerable | 


the upper lift, that to meet them would be more troublesome than the | 


old system, that it was thought advisable to give up such an experiment 


on so large a structure. He was satisfied, however, it could have been 


| 


done for all that, and they were now doing the same thing at Rother- | 


hithe. 
fear as to the result. 


Mr. Ashmore had it in hand, and he did not think he had any 
Mr. Webber had stated that something of the kind 
was tried successfully at Bankside ; but in that case he thought the word 
‘“suecessfully” might be left out, for he was informed by Mr. Somer- 
ville, whoinquired of men on the premises, that the gasholder was never 
inflated. It was a three-lift holder, with framing up to the height of the 


second lift. Theinner lift was to be guided until it cupped by an arrange- | 


ment like that on Mr. Webber's plan. 
inner lift would tilt. It never was filled, and after standing a year or 
two empty, Mr. Innes, the then Engineer of the Phoenix Gas Company, 
decided to pull it down—that was the end of it. He could not agree with 


But it would not go upright; the | 


Mr. Webber thata gasholder would be safe guided as he had shown. He | 


but 
he had the feeling that there was some uncertain element in the question 


was not able here to enter into arguments to prove he was wrong ; 


which would bring a gasholder to grief if guided in that way. 
the use of the system of combined rollers adopted at the Old Kent Road 
would help materially. 
the inner lift was to be guided until it was cupped. He felt quite certain 
that if the inner lift was guided with just a series of rollers stuck a few 
feet above the cup of the second lift bearing against the outside of the 
Then it came to 
this, that although he could not prove Mr. Webber was wrong, he asked 
himself the question, What was the good of.it? What was the good of 
Mr. Woodall had touched 
on the same point; but even if Mr. Webber were right, it would prob- 
ably cost as much or more (besides considerably increasing the weight of 
the holder) than carrying the framing up to the height of one lift. Now, 
he believed a gasholder could be successfully guided by having the fram- 
ing up to this height. Thus, with a holder of three lifts, 30 feet each, 
the guide framing would be carried up to the height of about 35 feet. 
This would guide the inner lift until it lifted the second, when the top 
The second lift would then be 
guided until it lifted the third, and its rollers, in turn, would go above 


inner lift, it would tilt continuously and regularly. 


trying to dispense with framing altogether ? 


rollers would go above the framing. 
the framing ; and then the stability of the holder would be dependent on 
the top and bottom rollers of the third lift, which, he really believed, 
would be sufficient to safely support a gasholder properly constructed. 
If this were so, he should contend that it would certainly be cheaper and 


more simple than the plan recommended by Mr. Webber ; but, after all, | 


it was only a question of degree. Nothing had come up more strongly 
in the paper and discussion than the further proof that these gasholder 
questions were extremely difficult to understand. There was an element 
of uncertainty, and however bold an engineer might be, they must be 
governed by prudence. It would certainly not be wise for any engineer 
to make an experiment of this kind unless perfectly certain it would be 
safe. He was afraid that Mr. Webber had not convinced them that it 
would be perfectly safe ; and, this being so, he should say, ‘‘ Do not try 
it;’ but they might dispense with the top part of the guide framing in 
the first instance. 


Possibly | 
| per referred. 
One great difficulty was that he did not see how 


igard to the pressure of wind 


This they were tryimg, and he had very little doubt | 


of success. They might then take another step, and dispense with the 


second tier of framing; but there he should stop. 

Mr. Moore (Macclesfield) said he was not going to discuss the paper, as 
it was impossible for him to examine reasoning based on figures which 
He rather 
rose to suggest that arrangements should be made for members of the 


were so intricate offhand and without due time for thought. 


Institute who took an interest in any particular paper obtaining copies 
in time for them to condense their remarks in an intelligible and concise 
way, so that the meeting would have the patience to listen to them. 
With respect to wind pressure he wished to say that some four years ago 
when designing a gasholder, and when this matter was very much in his 
mind, a storm occurred a little to the south-east of Manchester, and blew 
a railway truck off the line into a field. 
tion with the railway people, and found afterwards, from the weight of 


He put himself in communica 


the material and other particulars he had obtained, that, using the ordi 
nary formula, it would take 38 lbs. on a square foot to exert sutticient 
force to blow the truck into the field. 
only 400 yards otf, there were several trees uprooted ; but to the leeward 


To the windward of the truck, 


of it, and in the direct line of the storm at the same distance, there was a 
This led him to the 
belief that these wind pressures were very largely determined by the fo- 


hay shed, a very fragile structure, quite uninjured, 


cussing of the force, and sometimes ona very small area; and something 
of this description must have occurred in the case he alluded to. 

Mr. T. May (Richmond) said it seemed to him that the strength of the 
holder would be very much increased if some part of the guide rollers to 
the bottom lift were kept in the channel guides by the short piers. There 


| appeared to be no stay for the upper lift when it was rising, because the 


lower lift was free to swing about between the guides. 
a i 


extra back pressure which a holder constructed in the way suggested 


Batten (Singapore) asked what would be the excess of the 


would give; because, for small works, this was a very important consid 
eration. If there were a heavy back pressure the manager would find 
his purifiers blowing, and many other disadvantages from which per 


haps many large works would not suffer. 


Mr. Webber desired to thank those gentlemen who had eriticised his 
paper. One word, however, would dispose of a good deal of the eriti 


cism which had been offered. He had simply put forward a suggestion, 
and mentioned in almost the first words of the paper that it was nothing 
but a suggestion which had to be proved. He did not go so far as Mr. 
Livesey by a long way, because that gentleman actually said there 
should be no hesitation in doing this, that or the other. He (Mr. Webber) 
simply said that this was a matter that could be proved by experimental 
research; and if anyone would undertake the necessary experiments he 
would find that the results would point in the direction to whieh his pa 
With regard to the back pressure, this was a matter 
which could be easily computed by the weight of metal put in. Mr. May 
That 
Mr. Moore cited the example of a railway truck having been 


suggested the dilliculty of another roller. Was a matter of com 
promise. 
blown over, which only went to prove what he said inthe paper with re 
that these intense pressures were always 
very local. Even in the case of American experience, where they had 
tornadoes, which very frequently blew down houses, it was quite pos 
sible that another house standing next door would be untouched. There 
had never been any record of a pressure of that intensity being distrib 
The 


difference between Mr. Livesey and himself was only one of degree; in 


uted over such a large area as the whole surface of a gasholder. 


fact Mr. Livesey was more convinced really than he was himself, be 
cause Mr. Livesey said he should have no hesitation in putting upa 
three-lift holder with a framing up to the bottom lift only. He (Mr. 
Webber) should be perfectly content with this, too, for a step; and he 
felt that, if Mr. Livesey could do this, he would find the other matter 

shortening the leverage from the top of the bottom lift down to the height 
of 6 or 7 feet above the tank He fully 
admitted that in this matter they must proceed by steps. He could not 
agree with either Mr. Livesey or Mr. Woodall in the idea that there was 


would be merely a further step. 


nothing to be gained by his suggestion, as it must be evident to anybody 
that any extra weight of material that was needed in a holder of this de 
scription was very much less indeed than that required for an ordinary 
framework ; and, what was more, it was much more easily applied, be 
cause, if anything, it was only the strengthening of members which al- 
ready belonged to the gasholder. They already had vertical stays and 
curbs, and only needed to modify them a little, and perhaps make them 
rather stronger. The holder looked very heavy and formidable on the 
drawing. But that was not made to scale ; 
the thing could be put together. 


it was merely to show how 
Again, the element of time in the eree- 
tion of a gasholder was a very serious one. Gasholder constructors did 


not always finish by the time they promised ; and if they could relieve 
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them from the necessity of putting up external framing after the holder 
was in, and going through all the arrangements of plumbing it, there 
Mr. Hunt differed 
from Mr. Woodall and practically answered him, because he accepted 
fully the theory which Mr. Woodall denied—that a holder could be re- 
garded as astumpy post set in a socket—and he would leave these two 
gentlemen to settle their difference between them. He (Mr. Webber) 
fully admitted the difficulty that the formula for a beam fixed at one end 
and loaded at the other had never been applied to the scale to which he 


would be a very great saving of time and money. 


had expanded it now. It had never been proved by anybody that the 
formula could not be so extended ; but as they all knew that thestrength 
of the beam depended upon its depth, and as the beam was so extremely 
deep in proportion to its length, he thought he was rather on the safe 
side. However, with regard to all these matters, what he should strongly 


recommend to settle all these doubts and difficulties was experiment. It | 


was impossible to refute these suggestions, except by reference to facts 
which were not at present in the possession of any member. He had 
looked into the matter thoroughly, and he thought that if any two or 
three gentlemen wanted to construct a gasholder, and they would only 
have a scale model constructed, observing, as nearly as possible the ac- 
tual proportion between the scale and the original—just the same as big 
shipbuilders did with regard to the building of ships in order to find out 


the actual velocity at which a ship would go—if they would do this, fol- | 


low it out, and see how it would stand, such an experiment would teach 
them more than anything he had been able to say. 
to get at the truth of a very intricate matter. 

The President said however much they might differ in their views with 
regard to the paper, it was one full of suggestion ona subject which was 
certainly very intricate. A gasholder was a thoroughly unstable struc- 
ture, having in itself no stability whatever; and the difficulty of esti- 
mating exactly the different forces which acted upon it involved prob- 
lems which were exceedingly complicated, and at present almost 
impossible to solve for want of experimental data. He therefore thought 
that Mr. Webber's suggestion that they should make experiments so as 


His only object was 


to ascertain really what forces were required to maintain a gasholder in 
an upright position was a very wise one. It would be exceedingly in- 
teresting to determine what force it was which restored a holder to the 
perpendicular position when it was rocking with the wind. Certainly 
not gravity, which would tend to throw it still further out of the perpen- 


dicular; yet in some way or other its equilibrium was restored. It was 
exceedingly important to ascertain what the restoring force was. Most 


probably, he thought, the explanation was this, that the holder did not 
rock as they supposed by going first over at the top, but the bottom ring 
being more elastic than the stiff top ring, it yielded to the pressure of the 
wind, causing the holder to fall over towards the wind. 
of the bottom ring would thus be the righting force. This was an im- 
portant point which might be determined by experiment. Mr. Webber 
based a great deal of what he said upon the assumption that the wind 
pressure had no tendency to push a gasholder along a horizontal plane. 
But in this he could not agree with him. 


The elasticity 


A gasholder was, to a certain 
extent, a floating body like a floating ship—an unstable ship, certainly; 
and the wind tendency must be to press such a body forward laterally, 
and just because it did press it forward laterally a holder did not require 
anything like the amount of framing which would otherwise be neces- 
sary. The holder, when fairly resting upon both: top and bottom guides, 
became then a complete structure in one with the guides, and the weight 
of the holder then tended to prevent upsetting. 








The Pyro-Magnetic Dynamo. 
“enn 

During the recent sessions of the American Association for the Ad- 
vancement of Science many interesting papers were read, but probably 


the one that will have the greatest attraction for gas engineers was con- | 


tributed by Mr. Thos. A. Edison (the paper was read by Prof. Geo. F. 
Barker), who wrote on ‘‘The Pyro-Magnetic Dynamo—a Machine for 
Producing Electricity Directly from Fuel.’” We herewith reproduce the 
essential points of Mr. Edison’s communication : 

The production of electricity directly from coal isa problem which has 
occupied the closest attention of the ablest inventors for many years. 


Could the enormous energy latent in coal be made to appear as electric | 


energy by means of a simple transferring apparatus which accomplishes 
its result with reasonable economy, it will be conceded probably that the 
mechanical method of the entire world would be revolutionized thereby, 
and that another of those grand steps of progress would be taken of 
which the nineteenth century justly boasts. 

The simple production of a potential difference by means of heat is as 


| The potential difference developed by this dynamo will obviously de- 
‘ 








old as Leebeck and Melloni. The science of thermo-electricity, thus orig 
inated, has been developed by Becquerel, by Pettier, by Thomson, and 
by Tait, and the thermo batteries of Clamond and Noe have found many 
important practical uses. The results already attained in these genera 
tors have stimulated research marvelously, and many investigators have 
believed that in this direction lay the philosopher's stone. Our felloy 
member, Moses G. Farmer, worked long and assiduously in this field, 
producing, it is believed, the most satisfactory results as regards economy 
which have ever been obtained. But even these results were not very 
encouraging. He never succeeded in converting one per cent. of the 
energy of the coal into electric energy. 

Quite recently Lord Rayleigh has discussed with his well-known abil 
ity the law of efficiency of the thermo battery from the standpoint of the 
second law of thermo dynamics, and he concludes that for a copper-iron 
couple, working between the extreme limits of temperature possible for 
these metals, a conversion of not more than one three-hundredth part of 
the coal energy can be hoped for. As a heat engine, therefore, the 
thermo-cell appears to follow precisely the law of Carnot, and hence can 
have at the most no higher efficiency than the reversible engine of this 
eminent philosopher. If, therefore, the result hoped for is to be attained 
at all it must be looked for in some other direction obviously. 

It has long been known that the magnetism of the magnetic metals, 
and especially of iron, cobalt and nickel, is markedly affected by heat 
According to Becquerel, nickel loses its power of being magnetized at 
400°, iron at a cherry-red heat, and cobalt at a white heat. Since, when 
ever a magnetic field varies in strength in the vicinity of a conductor a 
current is generated in that conductor, it occurred to me that by placing 
an iron core in a magnetic circuit, and by varying the magnetizability of 
that core by varying the temperature, it would be possible to generate a 
current in a coil of wire surrounding this coil. This idea constituted the 
essential feature of the new generator, which, therefore, I have called a 
pyro-magnetic generator of electricity. 

The principle of utilizing the variation of magnetizability by heat as 
the basis of electric machines, though clearly applicable to generators, 
was first applied to the construction of a simple form of heat engine, 
which I have called a pyro-magnetic motor. A description of this motor 
will help us to understand the generator subsequently constructed. Sup 
pose a permanent magnet having a bundle of small tubes made of thin 
iron placed between its poles, and capable of rotation about an axis per- 
pendicular to the plane of the magnet, after the fashion of an armature. 
Suppose, further, that by suitable means, such as a blast or a draught, 
hot air can be made to pass through these tubes so as to raise them to 
redness, suppose that by a flat sereen symmetrically placed across the face 
of this bundle of tubes and covering one-half of them, access of the 
heated air to the tubes beneath it is prevented. Then it follows that if 
this screen be so adjusted that its ends are equidistant from the two legs 
|of the magnet, the bundle of tubes will not rotate about the axis, since 
| the cooler and magnetic portions of the tube-bundle—that is, those be 
|neath the screen—will be equidistant from the poles, and will be equally 
| attracted on the two sides. But if the screen be turned about the axes 
| of rotation so that one of its ends is nearer one of the poles, and the other 
/nearer the other, then rotation of the bundle will ensue, since the portion 
junder the screen, which is cooler, and therefore magnetizable, is 
|continually more strongly attracted than the other and heated por 
|tion. This device acts, therefore, as a pyro-magnetic motor, the heat 

now passing through the tubes in such a way as to produce a dissymme 
| try in the lines of force of the iron field, the rotation being due to the 
| effort to make these symmetrical. The guard-plate in this case has an 
| action analagous to that of the commutator in an ordinary armature. 
|. The first experimental motor constructed on this principle was heated 
| by means of two small Bunsen burners, arranged with an air blast, and 
it developed about 700 foot pounds a minute. A second and larger mo 
tor is now about finished, which will weigh nearly 1,500 pounds, and is 
expected to develop about three-horse power. In both these machines 
electro magnets are used in place of permanent magnets, the current to 
energize them being derived from an external source. In the latter ma- 
chine the air for the combustion is first forced through the tubes to aid in 
| cooling them, and then goes into the furnace at a high temperature. 

The earliest experiments in the direction of the pyro-magnetic produc 
tion of electricity were made with a very simple apparatus. The success 
was such that the construction of a machine of sufficient size to demon- 
strate the feasibility of producing continuous currents on a large scale in 
this way was at once begun. This machine is placed upon the top of 
any suitable furnace, fed by a blast, so that the products of combustion 
are forced up through the tubes which are not covered by the guard- 
plate and raise them to a high temperature. 
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pend (1) upon the number of turns of wire upon the armature coils ; (2) 
upon the temperature difference in working; (3) upon the rate of tem- 
perature variation ; (4) upon the proximity of the maximum point of 
effect. Experiments have shown that the guard-plate can probably be 
made to revolve 120 times a minute. Since the potential difference is 
proportional to the number of lines of force cut per second, it is evident 
that, by doubling the speed or rotation, twice as many lines of force 
would flow across the generating coils per second, and the output of en 
ergy would be quadrupled. Exactly what thickness of metal is the more 
suitable for the purpose; what the relative volume oecupied by metal 
what is the best 
diameter for this armature, or even the best metal ; what the best limits 


and by air space in the interstitial armature should be ; 


of temperature, and what the best speed of rotation to produce the maxi 
mum potential ditference ; all these are questions which must be decided 
by experiments made upon the generator itself. 

The results thus far obtained lead to the conclusion that the eeonomy 
of production of electric energy from fuel by the pyro-magnetic dynamo 
will be at least equal to, and probably greater than that of, any of the 
methods in present use. But the actual output of the dynamo will be 
less than that of an ordinary dynamo of the same weight. To furnish 30 
sixteen-candle lights in a dwelling house would probably require a pyro 
magnetic generator weighing two or three tons. Since, however, the 
new dynamo will not interfere with using the excess of energy of the 
coal for warming the house itself, and since there is no attendance re 
quired to keep it running, there would seem to be already a large field 
of usefulness for it. Moreover, by using the regenerative principle in 
connection with it, great improvement may be made in its capacity, and 


its practical utility may very probably equal the interesting scientific | 


principles which it embodies. 





SPECIAL ENGLISH CORRESPONDENCE. 


Se eel 
CoMMUNICATED BY Norton H. HuMpuHrys. 
SALISBURY, August 10, 
Coke and Breeze as Boiler Fuels.—Mr. Lewis T. Wright Lectures 
A Remarkable Accident.—Mr. Magnus Ohren and 
the Sulphur Compounds.—The Accounts of the Gas Light and 


L887. 
on Coal Gas. 


Coke Company. 

Some experiments on the use of coke, also of breeze and screenings, as 
fuels for steam boilers, have recently been carried out at the St. Pancras 
station of the Gas Light and Coke Company, London. They are inter 
esting in a twofold sense; first as illustrating a useful application for 
coke, and, secondly, as showing the possibility of turning to account that 
Both 
fuels were taken from the usual produce of the works, and the coke was 
burnt in an ordinary furnace, while a special arrangement, known as 
Perret’s patent grate, which has already acquired a footing as a capable 
appliance for using coal dust or other powdered fuel, was used for the 
screenings. 


which has hitherto been regarded as an almost valueless residual. 


The experiments were conducted under the joint direction 
of Mr. G. N. Horton, the engineer of the works, and Messrs. Bryan 
Donkin & Company, the manufacturers and agents for the sale of Per 
ret’s patent grate. Attention has already been drawn to the use of coke 
as a boiler fuel by Mr. Thomas Fletcher and others; but the application 
of what may be termed the refuse from the coke and breeze heaps is of a 
novel character. The coke was used under an ordinary Lancashire 
boiler, 26 feet long by 7 feet diameter, and so worked as to maintain a 
steam pressure of 44 pounds per square inch. The quantity used during 
the 8 hours’ trial was 1,937 pounds, or 242 pounds per hour. The coke 
contained 5 per cent. of moisture, and left a residue of unconsumed ash 
and clinker amounting to 8} per cent. The draught in the chimney was 
equivalent to 0.3 inches of water, the temperature of the products of com- 
bustion 556°, and an analysis of the gasés showed that combustion was 
complete, the air supply being 50 per cent. in excess. This shows that 
the coke was used to the best advantage obtainable in an ordinary grate 
furnace. The quantity of water evaporated was 18,363 pounds, or 2,295 
pounds per hour, and taking the value of the coke at $3.60 per ton, the 
cost of a quantity sutlicient to evaporate 1,000 gallons of water would be 
$1.69. 

This compares very favorably with the cost of coal, and in comparing 
it with other published experiments it is well to remember that some- 
times the results are stated in pounds of water evaporated at 212°, or, at 
any rate, with a much less pressure of steam. 

The results with breeze dust are perhaps the most interesting, because 
at many gas works this is given away to anyone who will fetch it, and 
in any case it is not worth carting to any considerable distance, therefore 


any plan for utilizing it on the spot is the more attractive. In this case 








;two Cornish boilers, each 24 feet long by 6 feet diameter, were used, the 


steam pressure being maintained at 44 pounds, as in the former case 
The quantity of fuel used was 8,835 poundsin eight hours, or 479 pounds 
per hour. It contained 5 per cent. of moisture, and left a residue of un 
consumed ash and clinker of 18 per cent. The layer of fuel in the fur 
nace was only 7 
thick. 


water, and the temperature of escaping gases 485. 


inches thick, whereas with the coke it was 15 inches 


The draught in the chimney was equivalent to 0.2 inches of 
Combustion was not 
quite complete in this case, as, although the air supply was adjusted in 
the same proportion as when coke was used, the products of combustion 
were found to contain 2.21 per cent. of carbonic oxide. The presence of 
an excess of free oxygen, and also of carbonic oxide in flue 


Wases 1S 


rather unusual. Probably, on account of the large percentage of ash 
the distribution of the air supply was not equal inall partsof the furnace 
The quantity of water evaporated was 25,005 pounds, or 3,126 pounds 
per hour, from which it would appear that the breeze firing could be in 
troduced to any boiler, without any important reduction in evaporative 
effect. 


is only 164 cents, at which rate the cost of a quantity sufficient to evap 


And it is remarkably cheap. The value per ton at St. Pancras 
orate 1,000 gallons of water would be only 114 cents. 

Perhaps the most important public event, so far as the gas industry is 
concerned, during the past month has been the delivery of four lectures 
by Mr. Lewis T. Wright, Engineer of the Nottingham Corporation gas 
department, at the City and Guilds of London Institute, South Kensing 
ton, before the students who are preparing for the Institute’s examina 
tion in ‘‘Gas Manufacture.” At most of our principal towns, such as 
Nottingham, there now 


centers for cheap technical education, and the gas industry, of course, 


London, Manchester, Birmingham, ete., are 
ranks amongst the subjects taught; so that any young man who is so 
fortunate as to reside in one of these cities, or has the means of living in 
hem for a time, can get a technical training so far as the educational 
part is concerned. It is unfortunate that those who do not enjoy these 
facilities are shut out. For instance, a manager ofagas works in a small 
country town may have ason growing up whom he would wish to bring 
on to sueceed him in his business; but unless he can afford to send the 
lad to one of these towns for at least six months or so these advantages 
are lostto him. Every now and then there is a sort of spasm on this ed 
ucational question in the Gas Institute, and it appears to waken to a 
sense that something ought to be done with regard to the training of 
future gas engineers; while it does nothing, however, the Government 
and these Institutes are silently filling up the gap, and the question for 


the Gas Institute gradually becomes narrowed into the consideration of 


| what assistance it can offer, if any, to those members who are desirous 


of participating in these advantages. And these lectures by Mr. Wright 
seem to be a move in the direction of spreading the facilities offered for 
technical instruction beyond the immediate neighborhood in which the 
Institute operates. Many young men who are unable to enter for a 
course of lessons could nfanage to attend lectures ; andin addition to this 
there is the important consideration that the lecture hall admits of much 
fuller illustration, in the way of specimen, model and diagram, than the 
class-room. Tostudents who have already laid in a foundation of knowl 
edge gathered from books, from imspection of existing gas works plant, 
and, best of all, from practical experience, such lectures are more valu 
able than a course of lessons, and in order to give an idea of the nature 
of those delivered by Mr. Wright, it will be sufficient to remark that the 
first was devoted to a consideration of the various kinds of coal and other 
raw material used for the production of gas; the second to destructive 
distillation and the retort house work; the third to the removal of im 
purities from the crude gas, and the fourth to gas testing and analysis. 
An accident which has occurred at a small private gas works supply 
ing some spinning mills is worthy the attentive consideration of gas en- 
gineers. An old gasholder was to be dismantled and removed to make 


room for a new one. Accordingly a workman, having first removed the 


manhole cover, proceeded to rip the plates off the roof with a pickax. 
In doing this he produced sparks by the violence of his blows, and an 


explosion followed which tore up the whole structure. The sparks ig 


nited the contents of the crown of the holder, into which sufficient air 
had leaked to form an explosive mixture. Four men were on the holder 
at the time; one of these has already died, whilst a second fell into the 
If the man 


hole cover had been removed some hours previously to commencing op- 


tank and was killed, and the others are severely injured. 


erations, say, on the day before, this disaster would not have happened ; 
and it illustrated the importance of avoiding anything in the way of per- 
cussion in localities where an explosive mixture of gas and air may pos 
sibly exist. 

Mr. Magnus Ohren, Secretary of the Crystal Palace District Gas Com 
pany, and a past president of the Gas Institute—who, by-the-way, cele 
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brates his jubilee this year in common with Her Majesty, the Queen, | At first a second opening was provided to prevent the expected breaking 


since he has just completed his fiftieth year’s experience in connection 
with the gas industry 


g in writing to a local authority in his district in 
reference toacompliment as to the low proportion of sulphur compounds 
in the gas supplied by his company, remarks; ‘I am to point out, as 
we have done on former occasions, that we at all times take every pre- 
caution, and adopt the best known means for maintaming the purity of 
our gas; but with our present knowledge of the so-called sulphur com- 
pounds, it is impossible to keep them at one uniform standard, and we 
the best weather.” As is 


find, as a rule, that we get results in 


wart 


common with most of the London Gas Companies, the Crystal Palace 
District Company is now, according to the returns of the official exam 
iner, sending out gas containing not more than 10 grains of sulphur per 
100 cubic feet, and often considerably less. This quantity represents 
about one part in 2,200, or something less than one-twentieth of one per 
cent. 

The directors and all concerned in the management of the Gas Light 
and Coke Company are to be congratulated upon the remarkable im- 
provement in the state of their affairs, which is evidenced by the state- 
for the six months, ended June 30th last. The profit 


earned during the period in question is £601,930, whereas during the 


ment of accounts 
corresponding period of 1886 it was £477,282. There isa magnificent in- 
crease in profits to the extent of more than £120,000, or some 25 per cent. 
on the gross amount, and yet, strange to say, this remarkable event is 
passed over without notice in the shareholders’ report. The result is that 
whilst in the two previous periods, the first and second half of 1886, a 
large dip had to be made in the balance of undivided profit in order to 
pay the maximum dividends, the Company is now in a position to re- 
coup at one stroke a considerable part of this deficiency, as the sum 
above named, after providing for full dividends, leaves a handsome bal- 
ance of about £100,000. 


ment of accounts in order to find the cause of this improvement, and it 


One naturally turns with curiosity to the state- 


is at once evident that, while the receipts have been increased, the ex- 
About one-half of the in- 
crease in profits above noted is accountable by the increase in quantity 


penses for the most part have been reduced. 


of gas sold, and the increased receipts for tar and liquor, and the re- 
mainder is chiefly due to a reduction in the cost of coal, and in the ‘‘ Re- 
The latter items 
now amount to about £180,000, whereas during the corresponding period 


pair and maintenance of works, mains and meters.” 


of last year they were something like £230,000, so there is a saving of 
£50,000: and I look with interest for the report of the shareholders’ 
meeting, at which it is possible that some explanation will be offered as 
to the causes which have enabled this large economy to be effected, and 
also as to whether it may be expected to be of a permanent character. 
The Company has been put to a heavy expense for legal charges; but 
The 
‘The fact of the Company 
being thus harassed by legal proceedings, carried on to a great extent at 


this is a mere trifle to them. 
directors, however, very pertinently remark 


with their enormous scale of working, 


its Own expense, May Or may not obtain the sympathy of the public ; 
but it should be clearly understood that the effect of such wasteful and 
unnecessary expenditure by local authorities must be to render more re- 
mote a reduction in the price of gas to the consumers.” This fact cannot 
for where an undertaking is 
worked under limitation as to rate of dividend, it is evident that any ex- 


be too clearly laid before the consumers ; 


traordinary expenses must be defrayed out of the balance of profits re- 
maining after paying for materials, labor and establishment charges ; or 
if the expenses are defrayed out of capital, they then become a perma- 
nent debt upon which interest must be paid. 





Dr. Flock’s Experiments on Coal Oil Lamps. 
oe 
In the earlier part of the current year Dr. Flock, of Berlin, was en- 
gaged by the Normal Aichungs Commission, of Germany, to carry on a 
complete series of investigations in regard to explosions happening in 
lamps in which of was used. The Doctor, having completed his exper- 
iments, tabulated the results of the same in an interesting communica- 
tion to the Prussian Union for The 


Promoting Trade Industries. 


Doctor, among other things, said 

In a vessel holding petroleum the formation of a mixture with vapor 
of the maximum explosive power does not depend only on the tempera- 
ture of the oil, but also on that of the wick impregnated therewith ; this 
is not constant. In experiments on special explosive danger, glass ves- 


sels were used, provided with openings. The latter were closed with 


corks during the burning of the oil; and if an explosion was desired the 
cork was removed and an electric spark, or small flame, introduced. The 
strength of the resulting detonation measured the power of the explosion. 


of the vessel on explosion ; but soon this was found to be superfluous 
because in more than 1,500 trials the vessel was broken in only one in 
stance, then due to imperfect thickness of sides, 

If it be considered that, according to the theory, such an explosion 
creates a pressure of about 12 atmospheres, the fact seems strange, for 
such a glass vessel should at maximum be only able to sustain a pressure 
of 4 atmospheres, or 60 pounds per square inch. To clear up this it was 
necessary to discover whether in such explosions 12 to 14 atmospheres 
was really the amount of pressure. Experiments proved this was so, but 
also showed that if only a very small orifice was left, a considerable de 
crease of the pressure indicated was the result. That among so many 
trials no breakage occurred was also due to the small openings in the 
also through the wick. In 
deed, the latter was sufficient of itself, in many cases, to carry off the 


cover just around the wick protectors ; 


| burning gases, and save the vessel from breakage ; this was shown whe 
It should be here stated that 
It is otherwise with fire danger, oy 


|the other openings were tightly closed. 
| risk of explosion, per se, is slight. 
| the so-called hot burning {overheating| of lamps, which may result in 
melting the protectors of wicks and breaking the lamps. 

On the 
one part is that of explosion, which impends when the temperature of 


In this respect the two kinds of danger must be distinguished 


the vessel approaches the so-called danger temperature, which is about 
14° F. above the inflammation point of the oil on trial ; on the other part 
is the fire danger, which consists in allowing the temperature of the oi! 
vessel to exceed the so-called ignition temperature of the oil on trial to a 
degree about 22° F. 


above the intlammation point. The fire danger is as 


great as the explosive danger is small. Both would be greatly dimin 
ished if oils were used having the highest possible standard as to degrees 
of ignition and inflammation. Danger would also be considerably di 
minished if instead of glass lamps only those made of metal, stone ware, 
or hard rubber were used. Such would not only enable withstanding of 
greater pressure, but might prevent those explosions which occur through 


breaking of glass lamps upon their being dropped or overturned. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—_—— 

To FurniIsH Evectric Ligut.—On Aug. 19 the Massachusetts Board 
of Gas Commissioners granted the petition of the Clinton Gas Light 
Company, whose proprietors asked that they be allowed to furnish elec 
Mr. J. W. Cor 
coran appeared as counsel for the petitioners, and no objection was made 
to the petition. 
that the are electric lighting plant now existing in Clinton was to be 


tric hght to the inhabitants of Clinton and Lawrence. 
Mr. Corcoran, in his argument before the Board, stated 
purchased by the Gas Company. 


In DisGrace.—The advertising columns of the Savannah (Ga.) Morn 
ing News recently contained a formal notice to the effect that 'T. B 
Catherwood had been discharged from the service of the Mutual Gas 
Light Company of that city. 
Company, and it is said that his discharge resulted from 
business coupled with a discrepancy in his accounts. 


Catherwood acted as collector for the 
inattention to 
President Blun is 
reported to have said that Catherwood is something over $1,000 behind 
in his obligations to the Company. 


CHANGES AT St. PauL, Minn.—Having received several inquiries as 
to the significance of the change in the executive management of the 
St. Paul Gas Light Company, we herewith take occasion to say that the 
present board of officers is made up as follows: President, H. H. Sib- 
ley ; Vice President and General Manager, Edward I. Frost; Secretary 
and Treasurer, W. Henry Patterson. From this arrangement it will be 
seen that the genial ‘‘ Ed.” has been promoted ; and thus is the true in 
wardness of the situation revealed. 


THE JARVIS SYSTEM ADOPTED AT LAWRENCE, Mass.—The proprietors 
of the Lawrence Gas Light Company having decided to put in a com- 
plete and new steam plant, for the purpose of operating an electric 
lighting station in connection with their system of gas supply, instituted 
Careful and 
prolonged examination of the subject induced them to award the palm 
|of merit to the plan followed by the Charlestown Gas Light Company. 
| and in consequence of that decision they have made a contract with the 
| Jarvis Engineering Company, of Boston, Mass. The contractors are 
| under orders to equip the Lawrence works with a complete steam plant, 
| the same to include two Armington & Sims Company engines, and two 
| boilers, to be set with the Jarvis boiler setting and Sheffield grates, 
| which arrangement permits of the use of coke screenings for fuel. The 


search for the method which would best meet their needs. 
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contract also calls for a National feed water heater, pump, injector, 
piping, and iron stack. Mr. Neal, of Charlestown, is thoroughly well 
satisfied with the working of the Jarvis system. 


WATER, AND GAS, TOO, FOR SANFORD, ME. 
ford Electric Light Company have determined to branch out largely 
from their original purpose, for, at a stockholders’ meeting held last 
month, it was decided to increase the capital stock and to so amend their 


The owners of the San- 


charter that they will have the right to construct and operate both water 
and gas works. The water works project will be carried out first, and it 
is not likely that the gas plant will be constructed before the spring of *88. 


THE ARTIFICIAL LIGHTING INDUSTRY OF NORRISTOWN, Pa.—From 
what we presume is a transcript of the Norristown assessment rolls we 
learn the following concerning the artificial lighting industry of that 
Hourishing place: The works of the Norristown Gas Company were 
erected in 1852, and the gas is distributed througn 16 miles of pipes to 
The 
buildings and machinery are of a substantial character, and the value of 
the plant, ete., is $150,000. The capacity of the works can be depended 
on to supply a monthly output of about 15 millions cubic feet. Next 
comes the Norristown Electric Light and Power Company, which is 
officered as follows: President, I. H. Brendlinger ; See. and Treas., W 
F. Solly. The Company supplies both are and incandescent lights, the 
Thomson Houston and the Edison systems being followed. 


the residents of Norristown and the adjacent town of Bridgeport. 


No figures 
as to the value of the plant are given. The third occupant of the light 


ing tield is the Norristown Electric Light, Heat, and Power Company, 


with 8. P. Hanson as President; Dr. T. A. Foster, Secretary; and R. | 


Sheetz, Treasurer. 
trical supply. 
property. Having read the above list, the conclusion must be reached 
that Norristown is abundantly supplied with dispensers of artificial light. 


The Company employs the Excelsior system of elec- 
The returns are silent on the value of the Company's 


GEORGETOWN, CoL., CHOOSES Gas.—At a regular meeting of the 
Georgetown City Council (held last month), when ordinary routine 
business had been disposed of, the Board went into executive session for 
the purpose of considering the bids that had been submitted by the gas 
and electric light companies for the public lighting of the town. The 
Georgetown Gas Company offered to supply gas to 44 lamps, on an an- 
nual lighting schedule of 3,600 hours, for the sum of $71 per month. 
The Electric Light Company offered to maintain 44 lamps (20-candle 
power incandescents), to burn from the setting in of night to midnight, 
for the sum of $61 per month. Both bidders agreed to do the work of 
lighting and extinguishing. The bids having been read, a motion was 
made that the Gas Company’s bid be accepted, and that the contract be 
made to cover a period of three years, with the right to extend the same 
to five years. The motion was adopted. 

NEW GaAs COMPANY. 
operation of a gaS works in the town of Riverside, California. 


—Local parties have secured a franchise for the 
The pro 
iectors say that the works will be ready to supply gas by Jan. 1, 
Riverside is a post village or town of San Bernardino county, Cal., on 
the Santa Ana river, and is about 7 miles from Colton station, on the 
So. Pacitie Railroad. 
Itseems somewhat strange that a village which was only founded in 


IS70 


LSS. 


The latter place is 57 miles east of Los Angeles. 


we believe by a company of Massachusetts capitalists, who, appre- 
ciating the natural advantages of the locality in question, determined to 
enter upon the cultivation, on a large scale, of oranges, lemons, grapes, 
ligs, ete. —can have gained that magnitude where a gas supply is neces- 
sary for the comfort of its residents; but, strange or otherwise, such 


seems to be the fact. 





PASADENA, Los Angeles county, also has a gas company. The active 
nan in its management is Mr. H. J. Roche, Secretary. 


WHaT IS THE MATTER WITH THE LOCAL RULERS OF ForT MADI 
son, LaA?—Having heard something which led us to believe that the pub- 
lic authorities of Fort Madison were acting in a most unaccountable and 
arbitrary manner towards those in charge of the gas supply of that city, 


and not caring to mention the particulars until we had positive confirm- | 


ation that the rumors were based on facts, we addressed an inquiry to 
Mr. P. M. Hanley, Supt. of the Company. who very courteously re 
turned the following reply: 
‘*Rort Mapison, Iowa, Aug. 16, 1887. 

‘To the Editor AMERICAN GAs LIGHT JOURNAL: Your favor to hand, 
and noted. It is true we are having some trouble with our gas plant in 
Fort Madison, arising through the illegal interference of the city’s Al- 
dermen with our property and rights. The Council, on the information 
and advice of a few uninformed private citizens, who asserted that the 





leakage (alleged) from the gas mains was killing the shade trees on the 
We were 


consequently served with a notice to at once cease manufacturing gas, 


streets, passed a resolution declaring our works a nuisance. 


and on our failure to do so the City Marshal was directed to remove the 
caps from the street lamps, and thus permit the gas to escape from the 
holders. We proceeded to refill the holders, whereupon our gas makers 
were arrested and jailed, without any proper or legal authority—in fact 
the proceeding has been illegal and unwarranted from beginning to end. 
of the facts now 
shut down, and we will make no more gas until the damages to our busi- 


This is a brief statement in the ease. Our works are 


ness, for which we shall at once bring suit, are paid. We are, of course, 
The 


fact that the shade trees not only continued to die on our pipe lines for 


manufacturing gas under a franchise which amply protects us. 


nearly a month after our works were shut down, but that the trees in 
the town which are located a mile or more away from the pipe lines are 
jalso dying, does not increase the confidence of our Aldermen and citi 
|zens in the justice of their late high handed action. 
‘Yours, ete., P. M. HANLEY, Supt.” 

Supt. Hanley’s letter, which affords beyond doubt a just statement of 
the matter described, furnishes a unique contribution to the gas history 
of the country. Well, that hardly specifies it. 
But when the time of reckoning comes perhaps the Fort Madison tree- 


We 


High-handed action! 
| sparers will wish that they had looked before they leaped. wish to 
‘thank Supt. Hanley for his courtesy to us in this matter. 


SOMETHING WorRTH REMEMBERING 


Printed matter may be copied on 


any paper of an absorbent nature by dampening the surface with a weak 
| solution of acetate of iron and pressing in an ordinary copying press. Old 
writing may also be copied on unsized paper if wetted with a weak solu 


tion of sulphate of iron mixed with a simple solution of sugar syrup. 


To ENLARGE THE WORKs. 
the Building Department, the proprietors of the Fulton Municipal Gas 
Company, of Brooklyn, N. Y., will build 


the west side of Nevius street, between Sackett 


According to plans recently filed with 


a brick extension to their 


works located on and 
The betterments will involve the expemditure of about 


to Mr. R. 


Degraw streets. 
$10,000. The contract for the mason work has been awarded 
A. Deeves. 


THE KELLER COKE CRUSHER. 
arranged circular and lithographic cardboard illustration descriptive of 
the C. M. Keller Adjustable Coke Crusher. 
ily, but we were hardly prepared to concede that Brother Keller’s little 


We are in receipt of a handsomely 
A good machine sells read 
giant had met with such widespread success ; a success, however, that is 
in all respects deserved. The circular contains 23 testimonials as to the 
merit of the machine discussed, and of the 23 no less than 19 are from 
members of the gas fraternity, who cheerfully accord the crusher all 
praise. The machine is now furnished in four sizes, the classification be 
ing as follows: No. 0 is a coke crusher and coal breaker, as well; No. 1 
may be employed on either oven or gas coke; No. 2 is intended for gas 
coke alone, as also is No. 3; but the latter is a hand power machine. 
There can be no doubt about the fact that a coke crushing machine is a 
valuable article to have in the gas works yard. 

WESTERN WalrFs, BY ‘ DIAPHRAGM.”—A hurried visit through parts 
of the Hoosier and Buckeye States proves that the gas men are busily en 
gazed setting their houses in order. All speak hopefully of the future, 
and without exception report a pleasant increase in volume of business. 
With that preface let me say that General Manager Somerville, of Indi 
anapolis, looks and feels decidedly better—the result of his recent visit to 
Europe. He has made many improvements at the works, and reports 
that the prospect of obtaining natural gas for Indianapolis remains in 
statu quo. Before piping in from a distance efforts are being made to 
find gas at a point nearer to the city. The chances of success are very 
poor.——Supt. Tracy, of Peru, Ind., has the new plant nearly completed. 
Fires will be lighted under the benches early this month, yet it will be a 





month later before he can say, ‘‘All is done.” When underway the 


Peru plant will be a model 6-inch specimen. The Kerr Murray Com 
pany furnishes all the iron work, the bench work being supplied by the 


Laclede folks. 


light plant, and the American system has been chosen. 


Arrangements have been perfected to install an electric 
The new de- 
parture ought to be ready for duty by the 15th inst. There has been quite a 
gratifying increase in the sendout this summer at Peru, due largely to 
Brother Tracy’s success in placing a number of gas stoves this season. 
By-the-way, the steady and solid growth of the city augurs well for the 
future of the Peru Gas Company. The electric light war at Lafayette, 
Ind., between the local company (Brush system) and the Gas Company 
(Thomson-Houston plan) wages merrily. 





The first named company has 
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offered to supply commercial lights at the extremely low figure of $3 
per month A new bench of 6's is being put up in the Crawfordsville 
plant, also over half a mile of new pipe has been added to the distribut 
ing plant. Besides these items Supt. Somerville has built for himself one 


of the handsomest residences in the city. The new home was to be 


moved into” yesterday. Having fixed up the works, and thus made 

things snug” for the demand of the coming long nights, Brother Som- 
erville evidently intends to live a life of ‘‘ease and luxury” during the 
coming winter Supt. Hensley, of Hamilton, Ohio, after several 
months of hard work, has his plant in readiness for the coming season. 


The old one 
The Gas Company has taken the 


His latest acquisition is an 8-inch Roots rotary exhauster. 
goes to Fon du Lac, Wis. 
lighting of Hamilton into its own hands (as it should), and will have an 
All attempts to find 
Eawin M. Starr has sue 


a 6-inch 


electric plant in working order by the 15th inst. 
natural gas at Hamilton proved futile. 
ceeded his father in the active management of the Richmond, Ind., 
works. The eagle eve of the ‘‘Governor,” however, still scans the situ 


ation. Two new benches of 6's, fired on the regenerative plan, have 
been placed in the Richmond works this summer, while over a mile of 
main has been put underground, with another half mile yet to go down. 
The piano factory prospers, and in consequence the jolly (including 
avoirdupois) and deservedly popular Starr is transcendently happy. May 
he never wane! Supt. Leefers, of Shelbyville, Ind., reports business 
They have vainly sought 


-Sec’y. 


as excellent and prospects very encouraging. 
for natural gas. All lope of finding it has been abandoned.— 
Keller, of Columbus, Ind., was discovered in a happy state of mind. The 
business of furnishing light (electric and gas) is in a flourishing condi- 
tion, whilst his unequaled coke crushers are being shipped all over the 
continent The genial Joe. Light, at Dayton, Ohio, gave your scribe a 


cordial welcome. His auxiliary (U. G. I. system) water gas plant is 


running, and to his satisfaction. Notwithstanding that an incandescent 
electric light plant was started early in the spring, the Gas Company's 
The coke trade is a 
Not a bushel of that valu 
able residual is ig. the yards, while orders are in hand for something like 


business has shown an unexpectedly large growth. 
feature of the Dayton Company’s business. 
35,000 bushels. A 16-inch Connelly governor has recently been ordered. 

Supt. McNaughton has been quite successful in introducing gas 
stoves at Connersville, Ind. His city is growing steadily, and the Gas 
Company’s business keeps pace therewith. He contemplates making ex 
tensive improvements to the Connersville works next season.——At 
Franklin, Ind., Supt 
buildings with appropriate ceremonies. 


Woollen celebrated the completion of some new 
The Council recently ordered 


the Gas Company to erect 20 new lamp posts at various points in the 


city 





SECURING CONTROL.—The proprietors of the Meriden (Conn.) Gas 
Light Company have purchased a controlling interest in the stock of the 
Meriden Electric Light Company. The price paid has not been made 


public. 


CHEAPER GAS FOR POUGHKEEPSIE, N. Y.—President Atwater, of the 
Poughkeepsie Gas Light Company, must be classed with those who be 
lieve in sellmg gas at alow rate, whereupon we congratulate Supt. 
Tracy, for the latter has always argued that cheap gas constitutes a bul 
According to the official announce- 


wark of safety for the gas maker. 


ment (published on August 25) the old Poughkeepsie Company agrees to 
supply consumers in accordance with the following schedule, the same 
to take effect on and after Sept. Ist : 
Quarterly consumption. 
8,000 eubic feet, or under 


Net rate per M 
$2.00 
Over 8,000 cubic feet... .. Seka joes” 


Not NEW TO THE NEW ORLEANS (LaA.) Gas Light Company.—The 
following communication, from M. F. Carroll, Manager of the New 
Orleans Gas Light Company, explainsitself: ‘* Noticing the illustration 
and description of the Humphrys’ Patent Damper Frame for Furnaces 
(p 105. 


our stack had a large central flue connected with tall chimnevs. The 


issue Of JOURNAL for Aug. 16), I may state that for 26 years past 


tlues of each bench were separately connected with the main flue, and 
all the regulating dampers for draught in the benches were arranged pre- 
We have 


at present in duty (it has been in use for over 30 years) a specimen of the 


cisely as represented in the plan patented by Mr. Humphrys. 
device named which regulates the draught in a boiler furnace.” 


ALMOST READY Rapid progress is being made on the work of put 


ting the tinishing touches to the gas plant which is to supply gas to the 


Asheville, N. ¢ In fact it is hoped that the 15th inst. will 


people ol 


witness the inauguration of the new departure. 





GONE TO Evrope.—Mr. Emil Lenz, the urbane and wideawake repre 
sentative in this country of the ‘‘Stettiner Chamotte Fabrik Actien 


Gesellschaft,” of Stettin, Germany, sailed for Europe, per steamship 


CS lo 


Fulda, on Aug. 27. 
back with him a specimen of the Stettin Company's machine for charg 


Mr. Lenz expects to return shortly, and will bring 
ing and drawing retorts. May wind and wave be favorable to the 


voyager. 


ALLEGHENY County (PA.) GAS REcEIPTS.— According toa Pittsburgh 
authority a statement of the receipts of the illuminating gas companies 
doing business in Allegheny county, for the fiscal vear 1886-7, has been 
filed in the office of the County Commissioner. That action is necessary 
to allow a pro rata assessment to provide for the payment of the salary 
and expenses of the County Gas Inspector, R. M. McKinney, which by 
The Inspec 


tor’s salary and expenses for the year just closed footed up to $3,050 (sal 


law must be paid by the companies whose gas is examined. 
| : } £g 


ary, $2,500; expenses, $550), and providing for that amount necessitated 
the levying an assessment of 4 and 3.11 mills upon each dollar of re 
ceipts. The following table shows what each company contributed : 


Name of Amount of 


Company. Receipts Assessment. 
Kast End. $ 55,389.45 $ 228.12 
Braddock . . 6,158.80 26.31 
South Side 54,770.05 234.02 
Sharpsburg ... 4,806.89 20.54 
West End 6,668.18 28.49 
Allegheny .. 177,119.00 756, 28 
Pittsburgh 303,577.74 1,296.10 
Sewickley..... 5,599.99 23.93 
McKeesport 10,791.01 16.11 
Consolidated... . 91,352.88 390.10 


woos cs 424,258.99 


According to Inspector MeKinney’s last official report the illuminating 





Totals... $3,050.00 

values of the gas supplied by the different companies was as follows 
Sewickley, 17.52; Braddock, 19.05; McKeesport, 16.43; Sharpsburg, 
15.93: Allegheny, 20.20; Pittsburgh, 21; Consolidated, 18.18: East 
End, 19.04; South Side, 16.42; West End, 17.07. 


LEASED.—The property of the Anderson (Ind.) Gas Light Company 
has been leased to the Anderson Natural Gas and Oil Company. The 
proprietors of the latter will hereafter supply Anderson with the light of 
the present. 


THE PARKINSON THREE-PARTITION DruM Gas METER.—The Ameri 
can Meter Company calls attention to the fact that it is now ready ‘‘to 
give estimates for new station meters, or rebuilding old station meters,” 
on the Parkinson Three-Partition Drum plan. 
licensee for the right to manufacture the Parkinson meter in the United 
States, and if the success which it has met with in England is to be the 
gauge of its popularity here, it will speedily find favor with American 


This Company is the sole 


gas suppliers. 


IMPROVEMENTS AT NORTH ADAMS, Mass.—@heap gas seems to have 
made business lively with Brother Richardson, for he has added a bench 
of fives and a bench of threes to the North Adams plant. They will be 
fired with regenerative furnaces. 


BROTHER GILBERT COMES DowWN ONCE MORE. 
which now appears in the Grand Rapids (Mich.) papers, tells the story 
of the determination that possesses the owners of the Grand Rapids Gas 
Company to reach, at no distant day, the point where gas will be sold 
at the dollar rate to all classes of consumers : 


The following notice, 


‘The Gas Company announces its fifth annual reduction in the price 
of gas, to take effect on gas used after Jan. 1st, next, and to continue 
until further notice. To those who use 20,000 cubic feet of gas or over 


(through one meter) in one month, the price for that month will be : 


$1.20 per M., gross. $1.00, net. 
From 5.000 to 20,000.... 1.50 st + 126 * 
1.000 to 5,000.... 1.50 . +4 1.30 
Less than 1,000.......... 2.50 “° sie 2.00 


‘This early notice is given in order that those who may be solicited 
to use some other method of lighting may act intelligently as to the plans 
3y order of the Board of Direc 
Forewarned is forearmed, and the 


and purposes of the Gas Company. 
tors, T. D. GILBERT, Secretary.” 


‘*warning” sounds possess the proper timbre. 


FORMATION OF A CONSTRUCTION COMPANY.—Articles incorporating 
the Southern Gas Trust and Construction Company were recently filed 
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in the office of the County Clerk of Newark, N. J. Messrs. F. P. Mer 
sereau, H. G. Payne and J. M. Dow were named as incorporators. The 
capital stock was placed at $100,000, and the purport of the business is to 
be the construction and operation of 
points in the State of Florida. 


gas and water works at various 


BonpDED.—The Utica (N. Y.) Electric and Gas Company recently re- 
corded a mortgage for $150,000 on its property and franchise in favor of 
the Certral Trust Company, of New York city, for the purpose of ob- 
taining funds wherewith to complete the plant extensions now in 


~OTeSS 
progress. 


PROGRESS AT COLUMBUS, OHIO.—A meeting of the stockholders of 
the Columbus Gas Light and Coke Company was held last month, the 
cause therefor being found in the desire to discuss the wisdom of a propo- 
sition to extend the corporate powers of the Company in the prosecution 
of its business. Several resolutions were submitted, the purport of same 
being to place the Company in position to supply electric light. Mr. 
Hubbard submitted a resolution asking that the Company be empowered 
to furnish gas for heating purposes. The resolutions were adopted unan- 
imously, and Manager MeMillin is likely to have few idle hours for 
many aday to come. In passing we might say that that table of com- 
parative gas prices recently published by the Columbus Company car 
ries its own story, the several chapters of which resulted, no doubt, from 
the researches made by ‘* Mac” into the records of ‘‘ Places where Gas is 
Sold at Bottom Prices.” Our readers have already been told that Col 
umbus is one of these places. 


CHANGED HaNnpbs.—A Springfield (Mass.) correspondent writes that 
Messrs. F. A. Sawyer, of Portland, Me., Col. Stedman, of New York, 
and Horace Woodman, of Biddeford, Me., have purchased the plant and 
franchises of the old Biddeford and Saco (Me.) Gas Light Company, and 
will take possession on the first of next month. He adds that in reality 
the purchasers have acted on behalf of the Traders Electric Light Com- 
pany, of Biddeford, which is thus placed in control of the light supply 
of the city. 


PuBLIC LIGHTING aT BaTH, Mrk.—The Bath City Council has made a 
contract with the Bath Electric and Power Company whereby the latter 
is to maintain 20 high candle power ares on the streets, the service to 
cost $2,000 a year. 


THE COLUMBUS (Miss.) Gas works will be enlarged. 


KILLED BY THE ELECTRIC CURRENT.—At an early hour on the morn 
ing of Aug. 13, Frank Young, an employe of the Brush Electric Light 
Company, of New Orleans, La., while engaged iu repairing a defective 
wire, was instantly killed by an electric shock. Deceased was caught 
and held by the wires, his body remaining suspended in mid-air until his 
companions caused the current to be shut down so that they could ascend 
the pole in safety to remove the body to the street. 


PooR RENO, NEVADA.—Reno has a grievance, and it is like this. The 
local eleetric lighting plant derives its power from the Truckee river, but 
somebody above their wheel shuts down a dam during the night for the 
purpose of sending a raft of logs down the river ‘‘ with a rush” on the 
following morning. In this manner the log rollers extinguish Reno’s 
publie lights, and the Reno Council insists that the electricians must 
put in a steam plant. Why not jail the log rollers ? 


CHEAPER GAS FOR CHATTANOOGA, TENN.—At a recent meeting of 
the Chattanooga Gas Light Company’s Directors it was resolved to re- 
duce the price of gas in accordance with the following schedule : Gross, 
$1.70 per 1,000 cu. ft., with 10 cents off on all monthly bills over $40 
and under $100, that concession to be doubled on bills over $100, A 
meter rent of 25 cents per month is to be charged where the monthly 
consumption fails to reach 200 cubic feet. Prior rate, $2 per 1,000. ' 


CONSOLIDATED.—The Stillwater (Minn.) Gas Light Company has been 
consolidated with the local electric light company. The new title of the 
incorporation has, therefore, been changed to that of the Stillwater Gas 
and Eleetrie Light Company. The capital stock is $60,000. 


BONDING THE WASHINGTON (D. C.) Gas Light Company.—According 
to the Washington Republican, ‘‘ A deed of trust has been made of re- 
cord at the Recorder’s Office, given by C. G. Grover and C. A. James, 
on all the Company’s real and personal property to secure the payment 
of $1,000,000. The deed declares that at a meeting of the Board of 


Directors, held on June 4, it was decided that such action should be 
taken in order to provide additional facilities for the business of the | 


Company, by the erection of suitable structures in square 1025, and in 
squares south of 1025, south of M street, between 12th and 13th streets, 
east, ete.” It is further deciared that the extension of the plant has be 
come a necessity, because the consumption of gas has almost reached 
the capacity of the present works, and no available ground exists for the 
Company's purpose at the existent G street station. The bonds are to be 
graded in $100, $500, and $1,000, are to bear interest at the rate of 6 per 
cent., and are made payable at the expiration of 40 years, but may be 
redeemed after 15 years 


IT is asserted that a large issue of bonds is to be made by the Chicago 
(1lls.) Gas Trust, the proceeds of the same to be devoted to plant better 
ment on a grand scale. 


TROUBLE OVER METER RENT CHARGES, ETC.—The New Orleans (La. ) 
Gas Light Company has notified those of its consumers who are also 
using electric lights that hereafter, ‘‘ when the amount of the deposit left 
with the Company, as a guarantee for the payment of the bill and the 
safe return of the meter, covers more than the average monthly bill 
notice is to be sent to the consumer to present his certiticate at the office 
of the Company, when the original deposit will be refunded and a new 
one, proportioned to the actual monthly consumption of gas, will be 
issued in place of the original.” Further, the Company has decided to 
charge the same class of light users a meter rental where the consumer 
insists on retaining a meter the size of which is in excess of the actual 
gas bills. That 


100-light, $2: 


needs of the consumer as shown by his average monthly 
tariff is adjusted as follows 
80-light, $1.75 ; 

10-light, 50 cents ; 
brought suit in Civil Court for an injunction to restrain the Company 


150-light, $8 per month; 
$5-licht, $1.50; 380-light, $1.25: 


5-light, 25 cents. A consumer named Jackson has 


20-licht, 7 «cents: 


from carrying the rules into etfect. This will bring the matter to proper 
legal test; and we incline to the view that the Courts will eventually 


uphold the Gas Company’s course as being within the limit of the law. 


AT THE NEW HAMPSHIRE State Housk.—On Aug. 25 the House 
Committee on Incorporations of the New Hampshire Legislature, how 
in session, held a hearing on the petition asking for a charter for a new 
gas company for the city of Manchester. The hearing attracted much 
attention, and several representative citizens addressed the Committee. 
Of course the views of the speakers differed widely, or in accordance 
with the way in which their interests swayed them No determination 


was arrived at, 





Regulating the Speed of Engines for Driving Dynamos. 
Se el 


M. Menges, who has devoted much consideration to the subject, calls 
attention to a device that he has perfected for regulating the speed of gas 
and other engines employed in driving dynamos. By the Menges method 
the supply of gas to the motor is controlled electrically by means of a 
solenoid coupled up with the lamps, either in series or in parallel, ac 
cording as a constant potential or a constant current service is required 
A soft iron core is placed in the solenoid, and any variation of the cur 
rent in the latter causes a corresponding change in the position of the 
core. The core is connected by a lever to the gas valve, the opening 
through which is thus varied pari pasu with the current through the 
coil. This is so arranged that the greater the load on the dynamo the 
wider is the gas valve opened, with the curious result that the speed of 
the engine is greater under high loads than under low 





Generator Furnaces for Small Gas Works. 
a 
In editorially commenting on the experience gained in the above di 

rection, by Mr. T. Blyth, of the Kingskettle gas works (who communi 

cated his findings in the premises in the shape of a paper, read at the last 
meeting of the North British Association of Gas Managers), the London 
Journal says: ‘‘From it |Mr. Blyth’s paper| we gather ample evidence 
of the power which is now at the command of every gas manager, how 

ever small the seale of his works, to improve his methods of carboniza 

tion by the aid of the gas generator furnace. The idea that this class of 
furnace, with all that is necessary in the way of heated air supply for the 
secondary combustion, must be beyond the means and understanding of 
managers of small works never received any countenance in these col 

umns, and must be regarded as exploded by the recorded statements of 
such witnesses as Mr. Blyth, of Kingskettle, and Mr. Turnbull, of Lauder. 
It is now conclusively shown that, for the expenditure of a very little 
money and a not stupendous amount of brain power, the best benefits of 
gaseous firing may be secured by a man who does all his own work in 
summer, and only has another man to help him in winter. In this, as 
in most other things, it is the head that saves the hands. The painstak 

ing and intelligent working manager can find in the gas furnace the 
means to spare his own labor and to do better for his employers ; while 
the careless, dull, or uninterested engineer of a huge undertaking may 
go on in the ways taught to him by his dead-and-gone master in days 
when the name of Siemens was unknown. It is the former, however, 
who are more deserving of honor among their fellows.” 








J 
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only effectual way of preparing wrought iron 
is to effect a thorough and chemical cleansing 
of the surface of the metal upon which the paint 
is to be applied; that is, it must be immersed 
for three or four hoursin water containing from 
1 to 2 per cent. of sulphuric acid. The metal is 
afterwards rinsed in cold water, and, if neces- 
sary, scoured with sand, put again into the 
pickle, and then well rinsed. If it is desired to 
| keep iron already cleansed for a short time be- 


fore painting it is necessary to preserve it in a| 


bath rendered alkaline by caustic lime, potash, 


soda, or their carbonates. Treatment with 


caustic lime water is, however, the cheapest and 


PUBLISHED ON THE 2ND AND 16TH oF Eacn Monta | most easy method, and iron which has remained 


At No. 42 Pine Street, New York. 


— —_> —- 
This is a recognized official! organ of — 
LIGHT, HEAT, STEAM, WATER-SUPPLY, 
VENTILATION, SANITARY IMPROVEMENT, 
AND GENERAL SCIENCE. 
are 
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SS 
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Painting Ironwork. 
ceilaiciacai 
A writer in the Plumber's Review says when 
ironwork has to be painted the engineer has a 
task to perform Cast and wrought iron behave 
very differently under atmospheric influences, 
The 


decay of iron becomes very marked in certain 


and require somewhat different treatment. 


situations, and weakens the metal in direct pro- 
portion to the depth to which it has penetrated, 
and although where the metal is in quantity 
this is not very appreciable, it really becomes so 
when the metal is under }-inch in thickness. 
The natural surface of cast iron is very much 
harder than the interior, occasioned by its be- 
coming chilled, or by its containing a large 
quantity of silica, and affords an excellent nat 
ural protection, but should this surface be broken 
rust attacks the metal and soon destroys it. It 
is very desirable that the casting be protected as 
soon after it leaves the mould as possible, and a 
priming coat of paint should be applied for this 
purpose ; the other coats thought requisite can 
be given at leisure. In considering the painting 
of wrought iron it must be noticed that when 
iron is oxidized by contact with the atmosphere 
two or three distinct layers of scale form on the 
surface, which, unlike the skin upon cast iron, 
can be readily detached by bending or hammer- 
It will be seen that the iron has 
a tendency to rust from the moment it leaves 


ing the metal. 


the hammer or rolls, and the scale above de- 
scribed must come away. One of the plans to 


preserve iron has been to coat it with paint when 


in it some hours will not rust by a slight ex- 


posure to a damp atmosphere. Having obtained 
a clean surface the question arises, What paint 
should be used upon iron? Bituminous paints, 
as well as those containing variable quantities 
of lead, were formerly considered as solely 
‘available, but their failure was made apparent 
when the structures to which they were applied 
happened to be of magnitude, subjected to great 
|inclemency of weather, or to constant vibration. 
| Recourse has, therefore, been had to iron oxide 
litself, and with satisfactory results. 


A pound 


|of iron oxide paint, when mixed ready for use 


jin the proportions of two-thirds oxide to one- 


color and preservative qualities well. 


third linseed oil, with careful work, should 
cover 21 square yards of sheet iron, which is 
more than is obtained with lead compound. 
Oxide of iron paint endures a very great heat 
without material alteration, and keeps both its 
There is 
this difference to be noticed between painting of 
iron and wood—that with the former, when the 
painter comes to spots of rust that cannot be re- 
moved, he should endeavor to incorporate them 
with the paint rather than paint over them. 
The repainting of iron involves carefully wash- 
ing down and removing all dust, dirt and so on 
from the entire surface, every particle of rust 
being seraped and chipped off, the work recely- 
ing from two to four coats in oil, properly ap- 
plied. The real value of any paint depends on 
the quality of the linseed oil, the quality and 
character of the pigment, and the care bestowed 
on grinding and mixing, and as all this is en 
tirely a matter of expense, cheap paints are not 
to be relied upon. 





The Market for Gas Securities. 


en 


The record of the market for city gas shares 


during the fortnight presents but little that is | 


comforting to investors in such securities, and | 


there is absolutely no reason for the downward 
tendency that has characterized the tradings. 


The general share market seems for the time be- 


ing to be completely under control of the bear- | 


ish element, but operators on the short side only 
court disaster when they play fast and loose 
with a property of the sort represented by the 
plant and franchises pf the Consolidated Gas 
Light Company. To-day Consolidated is quoted 
at 72}, whereas a twelvemonth ago it was rated 
worth 804. Taking into account every factor 
involved in the situation, there can be no doubt 


still hot at the mill; and although this answers | but that the Company is in all respects stronger 


for a while, it is a very troublesome method, 


now than it was a yearago. The vagaries of 


which ironmasters cannot be persuaded to adopt, | the stock market, however, are little short of 
and the subsequent cutting processes to which | inexplicable, but the eccentricity of that mart 
it is submitted leave many parts of the iron cannot affect the intrinsic value of the shares 


bare. Besides, a good deal of the scale remains, sold thereon. in the long run at 


all 


events. 


and until this has fallen off or been removed | Those who buy Consolidated at 80 or under can- 


any painting over it will be of little value. The | not make a mistake in so doing. Other city | 
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shares are dull, but the next month will note g 
| decided change. Williamsburgh gas looks lik: 
|a purchase. 

The annual meeting of the stockholders oj 


|the Providence (R. I.) Company will be held 
| next week, and the showing for the year wil] 
be apt to surprise some of its shareowners. |i 
was predicted not long ago that the local ele 








tric lighting company would make an inroad 
on the Gas Company’s sales; but advices re 
cently received from there state that ‘‘some of 
the results of the general introduction of elec 
| tric lighting into this city have been a decided 
| increase in the quantity of gas burned in com 
| petition, especially in shops, show windows 
etc.” The out-of-town situation presents noth 
ing of particular interest. 
Gas Stocks. 
ae ae 
Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 
16 Waut St., New York Cry. 
SEPTEMBER 2. 
(-_ All communications will receive particular attention. 
(2 The following quotations are based on the par value of 
$100 per share. 4r? 
Capital. Par. Bid Asked 
Consolidated. ............ . $35,430,000 100 72) 73 
CIRM o ccnnecssneccnsesecces 440,000 50 30 
SF EMD cise acscunns 220,000 — 47 57 
RINIED, 6 sseisviscecvenss 2,000,000 100 — 120 
SOOUNER cininc 2dse 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — _ 
Metropolitan, Bonds.... 658,000 — 110 113 
PER sonsnsencstcscseniwens 3,500,000 100 92 94 
| Ree 1,500,000 1000 101 — 
Municipal, Bonds....... 750,000 — 
OTR dacs coicssssvees 125,000 50 30 
> EEN cone dacciinss 108,000 
EE cr ibiaiissccsnnrunes 50 — _ 80 
Richmond Co., 8. L..... 300,000 50 50 
s Bonds......... 12,000 — 
Gas Co’s of Brooklyn. 
Brooklyn........... ° 2,000,000 25 100 102 
errr re 1,200,000 20 — 57 
‘“ /”8. F. Bonds.... 320,000 1000 — 103 
Fulton Municipal....... 3,000,000 100 132 135 
“s Bonds.... 300,000 - 106 
| Peoples ...crcecessccccsecese 1,000,000 10 58 61 
Bonds (5’s)...... 368,000 97 
‘ (6'8)...006 94,000 — 100. - 
Metropolitan.............. 1,000,000 100 78 80 
PN a cinauenseess ocantes 1,000,000 25 100 104 
OO, SEM isienssisahak 700,000 1000 100 
Williamsburgh .......... . 1,000,000 50 115 120 
e Bonds... 1,000,000 111 —_ 
Out of Town Gas Companies. 
Boston (Mass.) Gas Co. 2,500,000 500 204 208 
| Buffalo Mutual, N. Y... 750,000 100 90 95 
sa Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 140 145 
= ‘* Bonds. 45,000 — 
| Chicago Gas Trust..... . 25,000,000 100 45 50 
| Cincinnati G. & C. Co.. 6,000,000 100 187 188 
| Consolidated, Balt....... 6,000,000 100. 54 56 
| “ Bonds.... 3,600,000 107 1074 
Chesapeake, Balt........ 1,500,000 100 - 75 
a eI 1,000,000 100 102 
| Consumers Toronto.... 1,000,000 50 192 — 
| Central, 8. F., Cal...... 80 100 
| Capital, Sacramento, Cal. 574 60 
| Hartford, Uonn.......... 750,000 25 140 142 
| Jersey City....... ccc 750,000 20 168 — 
Laclede, St. Louis, Mo. 2,000,000 100 125 - 
Louisville, Ky...... ...... 2,570,000 50 130 132 
Little Falls, N. Y........ 50,000 100 95 100 
‘is Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 220 221 
Memphis (Tenn. ) Gas... 750,000 100 — — 
o Bonds. 240,000 100 103 — 
New Haven, OConn...... ‘ 25 193 197 
Oakland, Cal.............. 87 374 
Peoples, Jersey City... — 60 — 
- *  Bonds.. _- - 
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Washington, |e eee 2,000,000 20 210 — 
Wilmington, Del......... 50 200 208 
Havana (Cuba) Gas Co. 3,000,000 100 18 20 
bs BINS cs: Saceuens 550,000 102 — 
GAS ENGINEERS, Page 
Jos. R. Thomas, New York City ............ . 152 
Wm. Henry White, New York City...... 152 
Wm. Mooney, New York City..... 152 
William Gardner, Pittsburgh, Pa.... 152 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 
James R. Floyd, New York City .... 135 
. F. Rowland, org i L. I 155 
= fly & Fowler, PRIA, PA... ecsceseccsscsesscscccveccess 155 
Kerr Murray Mfg. Co., cap Wayne, Ind ; . 154 
Stacey Mfg. Co., Cincinnati, Ohio....... sinteen 155 
Bartlett, Hayward & Co., Baltimore, Md........ 145 
Morris, Tasker & Co., Limited, Phila., Pa....... ... .. 154 
Davis & Farnum Mfg. Co., Waltbam. Mass .............. 144 
Be. Di TH Be tig Pig Piva dv vccccvccerccvcccccacs 154 
Southwark Foundry and Machine Co., Philadelphia, Pa 154 
Bouton Foundry Co., Chicago, Ills r aan 151 
Smith & Sayre Manufacturing Co., New Yotk City.......... 155 
PROCESSES, 
National Gas Light and Fuel Co., Chicago Ills. ... 146 
GAS AND WATER PIPES. 
Gloucester Irom Works, Phila., P@.........ccescccescoverss 152 


Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 
Selling Agent, N. Y.)..... 

Cincinnati and Newport Iron and Pipe Co., New port, ky 

Ohio Pipe Co., Columbus, Ohio. . . 

Pancoast & Rogers, New York City 

M. J. Drummond, New York City .. ; 

Wells Rustless Iron Co., New York City 

R. D. Wood & Co., Phila., Pa........... 


GAS ENGINES. 


Schleicher, Schumm & Co.. Phila., Pa............. 
Clerk Gas Engine Co , Phila., Pa. 


RETORTS AND FIRE BRICK. 


J. H. Gautier & Co., Jersey City, N. J....... 
B. Kreischer & Sons, New York City 

DOs TEs TIO BOG oo cnscccnssaessccccvecsessves 
Laclede Fire Brick Works, St. Louis, Mo................. ; 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y. 
Damar GO Na, Fag Fs 5 os ic ccicccscvccscccsescscces 
James Gardner, Jr., Pittsburgh, Pa 

Henry Maurer & Son, New York city bute. 

Chicago Returt and Fire Brick Works, Chicago, Ills. ; 
Baltimore Retort and Fire Brick Co., Baltimore. ... e 
Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo..... 
Eveus & Howard, St. Louis, Mo 

Cincinnati Gas Retort and Fire Brick Works, Cine eeneth. oO 
Emil Lenz, New York City.... 


SCRUBBERS AND CONDENSERS. 
G. Shepard Page, New York City....... . ..... 
R. D. Weoll & Oo., PRGA. PAs nccccessscccs 
REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md 
Fred. Bredel, New York City........ 
GAS GOVERNORS, 


DG, I a itn bh Wa been sees a) sctwesase : 
COmmly & OG., BOUT DOW. oc ciewesincccnssccasscccecdsac 


128 


. 47 


150 
150 
150 
150 
150 
15) 


. 150 


150 
150 
150 
150 
151 
151 
151 


153 


145 
151 


. 148 





> a caesaa 

| CEMENTS. 

| 
C. L. Gerould, Manchester, N. H 150 

GAS ENRICHERS. 
Standard Oil Co., Cleveland, Ohio............ we . 156 
GAS METERS, 
Harris, Griffin & Co., Phila,, Pa.................. 158 
American Meter Co., New York and Philadelphia .... . ... 159 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pa. 159 
Helme & McIlhenny, Phila., Pa...........c sce eceecceceeeee 159 
D. McDonald & Co. Albany, N. Y.... 159 
Nathaniel Tufts, Boston, Mass.. 158 
EXHAUSTERS,. 
P H. & F. M. Roots, Connersville, Ind. eakeane wea 146 
Smith & Sayre Manufacturing Co., New York C ity. 155 
Wilbraham Bros., Philadelphia, Pa 147 
Connelly & Co., New York City 147 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa... . 137 
Perkins & Co., New York City . 156 
Newburgh Orrel Coal Co., Balg;smore Md 15? 
Despard Coal Co., Baltimore, Md $3 . 157 
Chesapeake and Ohio R.R. Coal Agency, N. 70 City einlomdaica ig ae 
Westmoreland Coal Company, Phila., Pa , 157 
Monongahela & Peters Creek Gas Coal Co., Pittsburgh, Pa.. 157 
CANNEL COALS, 

Perkins & Co., New York City 156 
J. & W. Wood, New York City oSencete . 156 
VALVES. 

Ludlow Valve Manufacturing Co.. Troy, N. Y.. . 148 
John McLean, New York City. oa F 148 
Chapman Valve Manufacturing Co., Bostot mn, — 148 
B.D. WOO S Oe., PRMBG., POs. sss csccccccces 154 
ENGINES AND BOILERS, 

Jarvis Engineering Co., Boston, Mass... 147 
PURIFYING MATERIAL. 

S. H. Douglas, Ann Arbor, Mich...... 151 
Connelly & Co., New York City............ 147 
GAS LAMPS, 

The Siemens-Lungren Co., Philadelphia, Pa. 153 
G. Shepard Page, New York City. . 182 
Albo-Carbon Light Co., Newark, N. J... 143 
Standard Gas Lamp Co., Phila., Pa....... 151 
PURIFIER SCREENS. 

John Cabot, New York City.......... Ma cbRRESAS Oe 119 
| Geo. A. Mills, Baltimore, Md.............. 151 

| GAS STOVES. 

American Meter Co., New York and Philadelphia. 149 
The Goodwin Gas Stove and Meter Co., Phila. Pa 160 
STREET LAMPS. 

J. G. Miner, Morrisania, New York City..... 111 
Bartlett Street Lamp Mf’g Co., New York City. 148 
BURNERS. 

C. A. Gefrorer, Phila., Pa.. re 156 
STEAM BLOWER FOR BURNING BREESE, 
BE, Be, PORNO, TOW TOR I oo oe cc siccccsesecscsscesecs 120 
GASHOLDER TANKS. 

WC, Wee, BO VO CG inc cc ces ceccccccccesess 151 
GAS FIXTURES. 

Mitchell, Vance & Co., New York City.... 148 


| Ianage it after completion. 


| Thoroughly 





COKE CRUSHER. 
C. M. Keller, Columbus, Ind 157 
GAS BAGS, 

Peerless Manuf'g Co., New York City... 147 
ELECTRICAL APPARATUS. 
Waterhouse Electric & Manufg Co., Hartford, Conn. 144 
BOOKS, ETC, 

English Journal of Gas Lighting 143 
Gas as a Source of Light, Heat and Power 148 
Goodwin's Directory of Gas Light Companies 156 
King’s Treatise 158 
Scientific Books... ............ 158 
Management of Small Gas Works 152 
Newbigging’s Gas Manager’s Handbook 158 
I, MIN Sirs 50 cvine vues sderccanndcnacs 155 
Engagement Desired 
AS SUPERINTENDENT OF SMALL 
GAS WORKS, 

By a practical, live man of 20 years’ experience in the manu- 


facture and distribution of coal and water gas in all branches. 
Satisfactory references given. Address “*V. E.,"’ care this Office. 





Position Desired. 


A man of correct habits desires a position 


As Superintendent, Engineer, or Con- 
structor of Gas Works. 

Thoroughly understands water gas processes, 

oil, or wood gas. Perfectly familiar with the 

works in every detail ; 

tometry, ete. 

paying basis ; 


as weil as coal, 
erection of gas 
also designing, drawing, analysis, pho- 
Will take a non-paying works and put it ona 
or take charge of the erection of a works and 
Address 

&. 4,” 


676-2 —— care this Journal. 





Engagement Desired. 


The advertiser, an English Gas Engineer, age 25, seeks an en- 
gagement 
As Gas Works Manager or Assistant Manager. 
understands the manufacture and distribution of 
gas, and is a good draughtsman and chemist 
672-6t ee 


Address 
care this Office. 





FOR SALE 


Two Sintous Friction Condensers, 


Each 1 ft. 3 in, wide by 11 ft. 3 in. long, and 18 ft high, of suffi- 
cient capacity for 225,000 cu, ft. per day. Apply to 
665-12 PETER COFFEY, Supt. Gas Co., Peoria, U1. 





BEING LISFEL 


“Journal of Gas Lighting.” 


Price, $7 


Issued weekly. New volume commences Jan. 1, 1887. 
perannum. Subscriptions taken by 


CHARLES NETTLETON, Agent for U. S., 


No. 115 BROADWAY, N. Y. CiTy. 








Household Uses. 
Churches, ete. 
NOTICE. 


The SOFTNESS AN 





Sole Manufacturers 
for the United States 


The second of said suits has not yet been reached for hearing. 


) Main Office, Newark, N. J. 





THE ALBO-CARBON LIGHT. 


THIS SYSTEM HAS SHOWN ITSELF IN THOUSANDS OF CASES-IN HALLS, CHURCHES, PICTURE CALLERIES, CONCERT 
HALLS, RESTAURANTS, BANKS, CLUBS, STORES, OFFICES, and PRIVATE RESIDENCES ~— To BE THE 


Best Adapted and Most Successful Method of Gas Lighting Ever Offered. 


YD PURIT Y OF THE LIGHT make it most desirable for Offic 
Its BRILLIANCY and POWER render it 
Its ECONOMY secures for it general favor wherever used. 

—Suits are pending in the United States Circuit Courts in Illinois and Pennsylvania against various parties for infringe- 
ment of our Letters Patent No. 247,925, dated October 4, 1881, and No. 333,862, dated January 5, 
up for hearing, and an injunction has been granted therein. 


are cautioned against manufacturing, selling, or using any apparatus or material which infringes our patents. 
parties infringing patents owned by us. 


ALBO-CARBON LIGHT CO. ( 


and 


unrivaled for lighting Halls, 


1886. The first of these suits has come 
All persons 


We intend to prosecute all 
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ARC AND INCANDESCENT LIGHTING. — 


Steady Lughts, Bconomy of Power, 


INSTANTANEOUS AUTOMATIC REGULATION, 


ARE ALL CONTAINED IN 


THE WATERHOUSE SYSTEM 


A Complete System that will knock out competition and secure the trade. We invite the most critical investi 
| ; | 


vation, as we have no “outs” to apologize for. 


THE WATERHOUSE ELECTRIC AND MFG. COMPANY. 





Factory, Colt’s West Armory. Eiartford, Conn. 


To All Whom It May Concern! 


The SIEMENS-LUNGREN COMPANY hereby warns the public against the use of various infringing 
Regenerative Gas Lamps which are offered for sale. This Company has heretofore delayed bringing suit to enjoin 
the manufacture or importation of such infringing lamps, solely because of the practical worthlessness of the infring. 
ing devices; and although, in each instance, they infringe some one or more of the various patents owned or 
controlled by this Company, they have fallen into disuse sooner than any suit could be brought to a hearing. As, 
however, the introduction of these infringing lamps has tended to discredit the practicability of our Company's 
system of regenerative gas lighting, we have instructed our Attorneys) Messrs. Geo. Harding, C. 8S. Whitman, and 


Silas W. Pettit, to give notice that legal proceedings will in future be taken against all such infringers. 


THE SIEMENS-LUNGREN Co., 21st St. & Washington Av., Phila., Pa. 


F. J. DAVIS & J. R. FARNUM, We desire to draw the attention of the gas community to the merits of 


the Srnvous Friction ConDENSER. Companies intending to introduce 
TRUSTEES AND AGENTS FOR THE new condensers iuto their works will do well to confer with us and ex- 


SINUOUS FRICTION CONDENSER amine plans and estimates before contracting for any other pattern 
L The Friction ConpENSER is now in use at the gas works located in the 


following places: 





Portland, Me Brookline, Mass. Pawtucket, R. 1. Frederickton, N. B. 
Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. St. John, N. B. 
Gloucester, Mass Woburn, Mass. Attleboro, Mass. Paterson, N. J. 
Newton & Water- Peoria, Ill. Calais, Me. Dover, N. H. 

town, Mass Clinton, Mass Fall River, Mass. Waltham, Mass, 


Nassau Works, Brooklyn, N. Y. 


DAVIS & FARNUM MFG. C0. 


MANUFACTURERS OF 


Gas and Water Pipes, 


AND 


CAS AND WATER MACHINERY 


OF THE MOST APPROVED PATTERN. 


Also, Gasholders and Iron Roofing. 


Orders from Gas and Water Companies promptly attended to. 











WALTHAM, MASS, 


Boston Office, Room 55, Mason Building, 70 Kilby Street. 











